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T h is  s tu d y  »as  d es ig n e d  to  i n v e s t i g a t e  t h e  i a p a c t  of  
l e c t u r e  c o n t e n t ,  t e a c h i n g  form and s t u d e n t  academic major  
upon t e a c h e r  e v a l u a t i o n s  and s t u d e n t  ach ievem ent .
S i x t y - t v o  s t u d e n t s  viewed v id eo ta p e d  l e c t u r e s  which 
v a r i e d  in  deg ree  of c o n t e n t  (h ig h ,  low) and t e a c h i n g  form 
(good, p o o r ) . Each o f  fo u r  groups  viewed a d i f f e r e n t  l e c ­
t u r e .  Each s u b j e c t  completed  a 2 6 - i t e m  ach ievem en t  t e s t ,  an 
18- i tem t e a c h e r  e v a l u a t i o n  q u e s t i o n n a i r e  and i n d i c a t e d  an 
academic major.
S tu d e n t s  who viewed th e  h igh  c o n t e n t  l e c t u r e s  o b t a in e d  
h ig h e r  ach ievement  s c o r e s  than  s t u d e n t s  who viewed th e  low 
c o n t e n t  l e c t u r e s .  Achievement  s c o r e s  were a l s o  h ig h e r  f o r  
s t u d e n t s  who viewed th e  good t e a c h in g  than f o r  th o s e  who 
viewed t h e  poor t e a c h i n g .  L e c tu r e  c o n t e n t  and t e a c h i n g  form 
i n t e r a c t e d  to  a f f e c t  l e c t u r e r  e v a l u a t i o n .  Although h i g h e r  
e v a l u a t i o n s  were g iv en  t o  th e  l e c t u r e r  d e m o n s t r a t in g  good 
t e a c h i n g  form, t h e  e v a l u a t i o n s  were n o t  s e n s i t i v e  t o  d i f f e r ­
ences  i n  l e c t u r e  c o n t e n t  i n  t h a t  c a t e g o r y .  D i f f e r e n c e s  in
-  i i i  -
c o n t e n t  coverage  were r e f l e c t e d  by t h e  e v a l u a t i o n s  g iven  to  
th e  poor f o r a  l e c t u r e r ;  h ig h e r  e v a l u a t i o n s  were g iv en  by 
s t u d e n t s  in  t h e  low c o n t e n t  g roup.
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I n t r o d u c t i o n
I n  r e c e n t  y e a r s  t h e r e  has  been an i n c r e a s i n g  demand to  
f o r m a l i z e  s t u d e n t  e v a l u a t i o n  of  u n i v e r s i t y  f a c u l t y .  This  
demand has come from t h e  p u b l i c ,  s c h o o l  a d m i n i s t r a t o r s  and 
t h e  s t u d e n t  "consumer" of  t h e  t e a c h e r ' s  wares .  The i n t e r e s t  
o f  s t u d e n t s  i n  t h e  e v a l u a t i o n  of  t h e i r  t e a c h e r s  was com­
pounded by t h e  a c t i v i s m  of  t h e  1960*s (see B e rn s ,  1957) .
Some f a c u l t y  members b e l i e v e  t h a t  t h e i r  s t u d e n t s  do n o t  
c l e a r l y  d i s t i n g u i s h  between th e  t e a c h e r  and t h e  c o u r s e  con­
t e n t .  In  a d d i t i o n ,  some t e a c h e r s  f e e l  s t u d e n t s  do n o t  un­
d e r s t a n d  t h e  r o l e  t h a t  "form" o r  s t y l e  p l a y s  i n  t e a c h i n g .  
Some t e a c h e r s  a l s o  f e e l  t h a t  a s t u d e n t ' s  academic  m a jo r ,  a 
v a r i a b l e  over  which th e  t e a c h e r  has no c o n t r o l ,  a l s o  a f f e c t s  
t h e  e v a l u a t i o n s  th e y  r e c e i v e  from t h e i r  s t u d e n t s .
Good s t u d e n t  e v a l u a t i o n s  a r e  t h e  r e s u l t  o f  more th an  
j u s t  good t e a c h i n g .  There  a r e  b a s i c a l l y  t h r e e  f a c t o r s  which 
may i n f l u e n c e  a s t u d e n t ' s  r a t i n g  o f  a t e a c h e r ' s  e f f e c t i v e ­
n e s s :  (a) t e a c h e r  c h a r a c t e r i s t i c s ,  (b) s t u d e n t  c h a r a c t e r i s ­
t i c s  and (c) c l a s s  c h a r a c t e r i s t i c s .  Many f a c u l t y  members 
a rgue  t h a t  s i n c e  t h e y  have l i t t l e  o r  no c o n t r o l  over  p e r ­
s o n a l  and e n v i ro n m e n ta l  v a r i a b l e s ,  such  as  age of  f a c u l t y ,  
academic  ran k ,  s t u d e n t ' s  academic major  and c l a s s  s i z e ,  and 
s i n c e  t h e s e  f a c t o r s  do i n f l u e n c e  s t u d e n t  r a t i n g s ,  th e n  s t u ­
d e n t  e v a l u a t i o n s  do n o t  a d e q u a te ly  r e f l e c t  t h e  f a c u l t y ' s  
c o n t r i b u t i o n  t o  t h e  l e a r n i n g  p r o c e s s .  The e v a l u a t i o n s  w i l l  
e i t h e r  be i n f l a t e d  o r  d e f l a t e d  depending  upon t h e  p a t t e r n  o f
-  1 -
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t h e  v a r i o u s  f a c t o r s .  B e fo re  t h i s  argument  can s t a n d  a s  a 
v i a b l e  c r i t i c i s m ,  i t  must f i r s t  be de te rm ined  w he the r  o r  n o t  
t h e  f a c t o r s  do, i n  f a c t ,  i n f l u e n c e  s t u d e n t  e v a l u a t i o n s ,
k number o f  t e a c h e r  c h a r a c t e r i s t i c s  i n c l u d i n g  age ,  s e x ,  
academic r a n k ,  academic d eg ree  a t t a i n e d ,  e x p e r i e n c e  and 
t e a c h i n g  s t y l e  have been i n v e s t i g a t e d ,  Heilman and Armentr -  
o u t  (1936) found no s i g n i f i c a n t  d i f f e r e n c e s  between s tu d e n t  
r a t i n g s  and t e a c h i n g  e x p e r i e n c e ,  ag e ,  o r  s e x .  T h is  s tu d y ,  
conduc ted  a t  t h e  C o lo rado  s t a t e  C o l l e g e  o f  E d u c a t io n ,  i n ­
vo lved  46 t e a c h e r s  and 50 c l a s s e s .  The l a c k  o f  a r e l a t i o n ­
s h i p  o f  s t u d e n t  r a t i n g  t o  sex  o f  t e a c h e r  h a s  a l s o  been r e ­
p o r t e d  by o t h e r s  (Bemmers, 1930; Beamers S E l l i o t ,  1949).  
Downie (1952) r e p o r t e d  no d i f f e r e n c e  between t h e  r a t i n g s  o f  
237 f a c u l t y  members under  age f o r t y  and 169 aged f o r t y  and 
o v e r .  On t h e  o t h e r  hand .  L a sh e r  and Vogt (1974) c o l l e c t e d  
d a t a  a t  Bowling Green s t a t e  U n i v e r s i t y  over  s i x  q u a r t e r s  
from 120 f a c u l t y  members and 1,072 c o u r s e s .  They r e p o r t e d  
s i g n i f i c a n t  r e l a t i o n s h i p s  between s t u d e n t  e v a l u a t i o n s  o f  
t e a c h i n g  e f f e c t i v e n e s s  and age,  f a c u l t y  r a n k ,  academic de­
g r e e  and e x p e r i e n c e .  A t  Brooklyn C o l l e g e ,  B i l e y ,  Byan and 
L i f s h i t z  (1950) fo u n d ,  f o r  t h e  most p a r t ,  i n v e r s e  r e l a t i o n ­
s h i p s  between s t u d e n t  r a t i n g s  and a g e ,  academic rank  and a c ­
ademic deg ree .  The e l i m i n a t i o n  of age as  an i n f l u e n c e  a l ­
t e r e d  th e  r e l a t i o n s h i p s  p e r t a i n i n g  t o  rank and d e g ree  on ly  
s l i g h t l y ,  Sayder (1968) r e p o r t e d  " o ld e r ,m o re  e d u c a te d  and 
more e x p e r i e n c e d  i n s t r u c t o r s  were r a t e d  low er  t h a n  younger
3
and l e s s  e x p e r i e n c e d  i n s t r u c t o r s "  (p. 80) ,  Other  r e s e a r c h ­
e r s  a l s o  have found s i g n i f i c a n t  r e l a t i o n s h i p s  e x i s t i n g  us= 
tween s t u d e n t  r a t i n g s  and s e v e r a l  o f  t h e  t e a c h e r  c h a r a c t e r ­
i s t i c s ,  bu t  t h e y  have i d e n t i f i e d  t h e  r e l a t i o n s h i p s  a s  p o s i ­
t i v e .  Downie (1952) r e p o r t e d  f u l l  p r o f e s s o r s  ten d ed  to  
r e c e i v e  h i g h e r  s t u d e n t  e v a l u a t i o n s  t h a n  d id  o t h e r  r a n k s .  
C la rk  and K e l l e r  (1954) and Gage (1961) i n d i c a t e d  t h a t  a s s o ­
c i a t e  p r o f e s s o r s  and f u l l  p r o f e s s o r s  were r a t e d  h ig h e r  th a n  
were i n s t r u c t o r s  o r  a s s i s t a n t  p r o f e s s o r s .  C e n t r a  (1973) 
d e m o n s t r a t e d  t h a t  " s t u d e n t s  r a t e d  women more f a v o r a b l y  than  
men t e a c h e r s "  (p. 13) .
I n  a s tu d y  o f  l e c t u r e  s t y l e ,  N a f t u l i n ,  Ware and Don­
n e l l y  (1973) h i r e d  an a c t o r  t o  p o r t r a y  an a u t h o r i t y  on th e  
a p p l i c a t i o n  o f  m a th em a t ic s  o f  human b e h a v i o r .  The a c t o r ,  
who knew n o th in g  o f  th e  t o p i c ,  was i n s t r u c t e d  t o  t e a c h  
" c h a r i s m a t i c a l l y  and n o n s u b s t a n t i v e l y "  and t o  resp o n d  t o  
q u e s t i o n s  w i th  " d o u b l e  t a l k ,  n e o lo g i s m s ,  non s e g u i t u r s  and 
c o n t r a d i c t o r y  s t a t e m e n t s . "  The s u b j e c t s  i n  t h i s  s t u d y ,  who 
were p s y c h i a t r i s t s ,  p s y c h o l o g i s t s  and s o c i a l  w o rk e rs ,  made 
s i g n i f i c a n t l y  more f a v o r a b l e  th an  u n f a v o r a b l e  r e s p o n s e s  t o  a 
s a t i s f a c t i o n  q u e s t i o n n a i r e .  These a u t h o r s  have d em o n s t r a t e d  
t h a t  s t u d e n t s  can be " seduc ed"  i n t o  b e l i e v i n g  t h a t  t h e y  have 
l e a r n e d ,  and c o n s e q u e n t l y ,  g iv i n g  a t e a c h e r  a high s a t i s f a c ­
t i o n  r a t i n g .  & weakness  o f  t h i s  s t u d y  i s  t h e  l a c k  o f  a 
measure  o f  ach iev em e n t .  R e s e a r c h e r s  have d e a l t  w i th  t h i s  
weakness  i n  t h e i r  s t u d i e s  o f  t h e  e f f e c t  o f  t e a c h in g  s t y l e  on 
s t u d e n t  e v a l u a t i o n s .  These i n v e s t i g a t o r s  found t h a t  s e d u c -
n
t i v e  b e h a v io r  { f r i e n d l i n e s s ,  e x p r e s s i v e n e s s ,  e n th u s ia s m ,  
humor, e t c . )  i n  a l e c t u r e  p r e s e n t a t i o n  had a g r e a t e r  i n f l u ­
ence  on s t u d e n t  r a t i n g s  and s t u d e n t  ach ievem en t  th a n  d id  
l e c t u r e  c o n t e n t  (Ware 6 W il l iam s ,  1975).  In  a n o t h e r  s tu d y ,  
t h e y  r e p o r t e d  t h a t  even a f t e r  t h e  s t u d e n t s  e x p e r i e n c e d  a 
second  l e c t u r e  o f  t h e  same s t y l e  and c o n t e n t ,  r a t i n g s  o f  i n ­
s t r u c t i o n  s t i l l  d id  no t  a c c u r a t e l y  r e f l e c t  l e c t u r e  c o n t e n t  
and s t u d e n t  performance (Will iams 6 Ware, 1977) .  In  a t h i r d  
s t u d y ,  Wil l iams and Ware (1976) m an ip u la ted  e x p r e s s i v e n e s s ,  
c o n t e n t  and i n c e n t i v e .  T h e i r  r e s u l t s  from th e  m an ip u la t io n  
o f  e x p r e s s i v e n e s s  s e r e  n o t  i n  t o t a l  agreement  w i th  t h e i r  
e a r l i e r  f i n d i n g s ;  s t u d e n t  ach ievem en t  was n o t  a f f e c t e d  by 
e x p r e s s i v e  m a n ip u la t io n .  T h e i r  d a t a  were,  however,  con­
g r u e n t  with  t h e i r  p r e v io u s  r e s e a r c h  r e l a t i v e  t o  s t u d e n t  r a t ­
in g s ;  t h a t  i s ,  s t u d e n t  r a t i n g s  were n o t  s e n s i t i v e  t o  d i f f e r ­
en ces  i n  l e c t u r e  c o n t e n t  under  t h e  h i g h - e x p r e s s i v e n e s s  
c o n d i t i o n s ,  b u t  under  t h e  l o w - e x p r e s s i v e n e s s  c o n d i t i o n s  th e y  
i n d i c a t e d  v a r i a t i o n s  in  l e c t u r e  c o n t e n t .
Host s t u d e n t  c h a r a c t e r i s t i c s  make l i t t l e  d i f f e r e n c e  i n  
t h e  e v a l u a t i o n s  t h a t  t e a c h e r s  r e c e i v e  from them. A number 
of  s t u d i e s  found no s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  r a t i n g  o f  
a t e a c h e r  by male and fem ale  s t u d e n t s  (Goodhartz ,  1948; Ray- 
d e r ,  1968; Remmers, 1930; Remmers S E l l i o t ,  1949) .  Rayder 
(1968) r e p o r t e d  no s u b s t a n t i a l  r e l a t i o n s h i p  o f  s t u d e n t ' s  
ag e ,  c o l l e g e  c l a s s  o r  GPA. G oodhar tz  (1948) r e p o r t e d  s i m i ­
l a r  r e s u l t s ;  he conc luded  " t h e r e  i s  no c o n c l u s iv e  ev idence
5
f o r  b e l i e v i n g  t h a t  t h e  r a t i n g s  g iven t o  an i n s t r u c t o r  a r e  
a f f e c t e d  . . .  by such  f a c t o r s  a s  t h e  s t u d e n t ' s  sex  or  c o l l e g e  
c l a s s ” (p. 348) .  The r e s e a r c h  on t h e  e f f e c t  o f  t h e  s t u ­
d e n t ' s  c o l l e g e  c l a s s  on th e  r a t i n g s  o f  t e a c h e r s  i s  no t  con­
c l u s i v e ,  however,  Downie (1952) and Bosensh ine ,  Cohen and 
B u r s t  (1973) found t h a t  upper  d i v i s i o n  s t u d e n t s  t e n d  t o  r a t e  
t e a c h e r s  more f a v o r a b l y  t h a n  do lower d i v i s i o n  s t u d e n t s .  
Also,  g ra d u a te  s t u d e n t s  a r e  more i n c l i n e d  t o  g iv e  h i g h e r  
r a t i n g s  th an  a r e  u n d e rg ra d u a te s  (Remmers S E l l i o t ,  1949).
The e f f e c t  o f  t h e  s t u d e n t ' s  academic major upon t e a c h e r  
e v a l u a t i o n  has  r e c e i v e d  on ly  minimal a t t e n t i o n .  An i n c i d e n ­
t a l  f i n d i n g  i n  a s tu d y  by C e n t r a  (1973) was t h a t  n a t u r a l  
s c i e n c e  c o u r s e s  a s  opposed to  c o u r s e s  i n  e d u c a t i o n ,  humani­
t i e s  and s o c i a l  s c i e n c e s  were viewed by s t u d e n t s  " a s  hav ing  
a f a s t e r  p ace ,  a s  be ing  more d i f f i c u l t  and a s  b e in g  l e s s  
l i k e l y  t o  s t i m u l a t e  s t u d e n t  i n t e r e s t "  (p. 13) .  A more sub­
s t a n t i v e  s tu d y  was done by Hull  and H a l t e r  (1972) a t  Purdue 
D n i v e r s i t y .  "Major f i e l d  o f  s tu d y "  was one o f  t e n  v a r i a b l e s  
t h e y  were i n t e r e s t e d  in  s tu d y i n g .  They asked  192 s t u d e n t s  
e n r o l l e d  i n  an i n t r o d u c t o r y  b io lo g y  c o u r se  t o  e v a l u a t e  t en  
b e h a v i o r a l  c h a r a c t e r i s t i c s  o f  t h e i r  t e a c h e r .  They found 
t h a t  academic major  d id  n o t  have a s i g n i f i c a n t  impact  on any 
o f  th e  t e a c h e r  c h a r a c t e r i s t i c s  e v a l u a t e d ;  p a t t e r n s  were r e ­
v e a l e d ,  however,  by an  ex a m in a t io n  o f  mean s c o r e s .  B io logy 
m ajors  (89 o f  t h e  192 s tu d e n t s )  p re ce iv ed  n in e  of  t h e  t e n  
d im en s io n s  of  i n s t r u c t o r  b e h a v io r  somewhat b e t t e r  th a n  non­
b io lo g y  m a jo rs .  I n  a n o t h e r  s tu d y  in v p l v i n g  academic  major  
a s  a comparison v a r i a b l e ,  Sayder  (1968) r e p o r t e d  t h a t  " s t u ­
d e n t  r a t i n g s  o f  i n s t r u c t o r s  were n o t  s u b s t a n t i a l l y  r e l a t e d  
t o  s t u d e n t ' s  . . .  major  a r e a  . . .  ” (p. 78) .  In  view of  t h e  
c i t e d  r e s e a r c h ,  ve ry  l i t t l e  can be s a i d ,  w i th  any d e g r e e  of  
c e r t a i n t y ,  co n c e rn in g  t h e  r o l e  t h a t  a s t u d e n t ' s  academic  ma­
j o r  p l a y s  i n  how he w i l l  e v a l u a t e  h i s  i n s t r u c t o r ' s  t e a c h in g  
e f f e c t i v e n e s s .
The r e l a t i o n s h i p  between g r a d e s ,  expec ted  o r  r e c e i v e d ,  
and t e a c h e r  e v a l u a t i o n s  i s  n o t  c l e a r ,  even though i t  has  
been e x t e n s i v e l y  r e s e a r c h e d .  Hany s t u d i e s  have found no 
r e l a t i o n s h i p  between t h e s e  v a r i a b l e s  (Bendig, 1953; Blum, 
1936; C la rk  S K e l l e r ,  1954; Holmes, 1972; Rayder,  1968; Rem­
mers, 1930).  On t h e  o t h e r  hand,  s t u d i e s  by I n i k e e f f  (1953) ,  
Kennedy (1975) ,  Schuk and C r i v e l l i  (1973),  Snyder and C l a i r  
(1976) ,  Weaver (1960) and Walker (1974) have found t h a t  s t u ­
d e n t s '  g r a d e s  a re  s i g n i f i c a n t l y  r e l a t e d  t o  t h e i r  e v a l u a t i o n s  
o f  i n s t r u c t o r s .  These  r e l a t i o n s h i p s  do n o t  n e c e s s a r i l y  h o ld  
f o r  a l l  a s p e c t s  o f  t h e  e v a l u a t i o n .  For  example ,  i n  Holmes'  
(1971) s t u d y ,  " r e l a t i o n s h i p s  e x i s t e d  between t h e  g ra d e s  s t u ­
d e n t s  ex p ec te d  and t h e  degree  t o  which th e y  r e p o r t e d  t h e y  
were s t i m u l a t e d  by t h e  i n s t r u c t o r  and th e  deg ree  t o  which 
t h e y  f e l t  t h e  g r a d in g  sys tem  was f a i r "  (p. 956) ,  b u t  ex­
p e c te d  g r a d e s  were n o t  r e l a t e d  t o  i t e m s  a s s e s s i n g  t h e  i n ­
s t r u c t o r ' s  p r e s e n t a t i o n .
Hany f a c u l t y  members who t e a c h  l a r g e  c l a s s e s  s u g g e s t  
t h a t  th e y  r e c e i v e  lower e v a l u a t i o n s  b ecause  s t u d e n t s  f e e l  
i s o l a t e d  from t h e  t e a c h e r *  t h a t  th e y  a r e  viewed a s  s im ply  a 
number o r  an unknown f a c e  i n  t h e  c l a s s .  To confound t h e  i n ­
f l u e n c e  o f  c l a s s  s i z e  on t h e  e v a l u a t i o n s ,  most l a r g e  c l a s s e s  
a r e  a l s o  r e q u i r e d ,  a s  opposed t o  e l e c t i v e  c o u r s e s .  And t h i s  
i s  viewed by th e  f a c u l t y  a s  a n o t h e r  v a r i a b l e  o v e r  which th e y  
have no c o n t r o l  and one which n e g a t i v e l y  i n f l u e n c e s  t h e i r  
r a t i n g s .  Research  on t h e s e  two c l a s s  c h a r a c t e r i s t i c s  o f f e r s  
very  l i t t l e  s u p p o r t  f o r  t h e i r  b e l i e f s .  While L o v e l l  and 
Haner (1955) r e p o r t e d  t h a t  i n s t r u c t o r s  o f  c l a s s e s  over  30 
r e c e i v e d  lower  r a t i n g s ,  Mir us ( T973) and o t  h e r s  (Daniel sen & 
White ,  1976; Heilman & Armentrout* 19 36) have r e p o r t e d  t h a t  
c l a s s  s i z e  and t e a c h e r  e v a l u a t i o n s  a r e  p o s i t i v e l y  r e l a t e d .  
Gage (1961) ,  on t h e  o t h e r  hand,  r e p o r t e d  a c u r v i l i n e a r  r e l a ­
t i o n s h i p ;  " t e a c h e r s  i n  c o u r s e s  with 30 t o  3 9 s t u d e n t s  con­
s i s t e n t l y  r e c e i v e d  low er  r a t i n g s  than  did t h o s e  in  c o u r s e s  
w i th  more o r  few er  s t u d e n t s "  (p. 17) .  O ther  r e s e a r c h e r s  
(Goodhartz ,  1948; G u t h r i e ,  1949; Solomon, 1966) have ob­
t a i n e d  r e s u l t s  which i n d i c a t e  t h a t  t h e r e  i s  no r e l a t i o n s h i p  
between c l a s s  s i z e  and t e a c h e r  r a t i n g s .
The r e s e a r c h  on t h e  i n f l u e n c e  o f  r e q u i r e d  vs  e l e c t i v e  
c o u r s e s  on t e a c h e r  e v a l u a t i o n s  i s  a s  i n c o n c l u s i v e  a s  most o f  
t h e  o t h e r  r e s e a r c h  on t e a c h e r ,  s t u d e n t  and c l a s s  c h a r a c t e r ­
i s t i c s ,  Some i n v e s t i g a t o r s  (Gage, 1961; L o v e l l  5 Haner ,  
1955) have found t h a t  s t u d e n t  r a t i n g s  of  t e a c h e r s  of  r e -
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g u i r e d  c o u r s e s  a r e  s i g n i f i c a n t l y  lo w e r  than  t h o s e  o f  t e a c h ­
e r s  o f  e l e c t i v e  c o u r s e s .  I n  c o n t r a s t ,  Goodhar tz  {1948) ,  
Bellman and A r n e n t r o u t  (1936) and Mirus  (1973) have r e p o r t e d  
no s i g n i f i c a n t  d i f f e r e n c e  i n  t e a c h e r  e v a l u a t i o n s  between t h e  
r e q u i r e d  and e l e c t i v e  c o u r s e s .
From t h e s e  t e a c h e r ,  s t u d e n t  and c l a s s  c h a r a c t e r i s t i c s ,  
t h r e e  were s e l e c t e d  f o r  i n v e s t i g a t i o n  -  t e a c h i n g  form,  s t u ­
d e n t  p r o c l i v i t y  tow ard  p a r t i c u l a r  academic  m ajo rs  and deg ree  
of  c o u r s e  c o n t e n t .  The t h e o r e t i c a l  u n d e rp in n in g  f o r  t h i s  
s tu d y  l i e s  w i t h i n  t h e  P s y c h o l o g i c a l  D i f f e r e n t i a t i o n  Theory 
deve loped  by B i t k i n  and h i s  a s s o c i a t e s  (W itk in ,  Dyk, P a t e r ­
s o n ,  Goodenough 5 Karp, 1962) .  B i t k i n  r e f e r s  t o  t h e  manner 
i n  which i n d i v i d u a l s  p e r c e i v e ,  t h i n k ,  problem s o l v e ,  r e l a t e  
t o  o t h e r s ,  e t c .  a s  t h e i r  c o g n i t i v e  s t y l e .  C o g n i t i v e  s t y l e s  
r e l a t e  t o  t h e  t e n d e n c i e s  t h a t ' o c c u r  i n  a p e r s o n ' s  p e r c e p t i o n  
of  s t i m u l u s  c o n f i g u r a t i o n s ,  e n c o u n t e r s  with sym bo l ic  r e p r e ­
s e n t a t i o n s  and i n t e r a c t i o n s  w i th  o t h e r  p e o p le .  S e v e ra l  cog­
n i t i v e  s t y l e s  have been d i s c o v e r e d  ( see  Ragan, Back,  s t a n -  
s e l l ,  Ausburn ,  Ausburn , B u t l e r ,  Huckabay, & B u r k e t t ,  Note 
1 ) ,  b u t  t h e  one t h a t  has  had t h e  g r e a t e s t  a p p l i c a t i o n  t o  ed­
u c a t i o n  has  been f i e l d - d ep en d en ce- independence  ( B i t k i n ,
1973; B i t k i n  e t  a l . ,  1962; W itk in ,  Moore, Goodenough, 5 Cox, 
1975) .  T h i s  c o g n i t i v e  s t y l e  i s  a f u n c t i o n  o f  t h e  e x t e n t  to  
which t h e  i n d i v i d u a l  makes use of o r  depends  upon an e x t e r ­
n a l  f ram e  o f  r e f e r e n c e .  F i e ld -d e p e n d e n c e - in d e p e n d e n c e  r e f ­
e r s  t o  t h e  d eg ree  t o  which an i n d i v i d u a l  p e r c e i v e s  o r  con­
c e p t u a l i z e s  p a r t  o f  a f i e l d  a s  d i s c r e t e  from, r a t h e r  than  
embedded i n ,  t h e  s u r r o u n d in g  f i e l d  a s  a whole.  At th e  
f i e l d - d e p e n d e n t  end o f  t h e  cont inuum, an i n d i v i d u a l s  c o g n i ­
t i v e  and s o c i a l  b e h a v io r  i s  dominated  by t h e  p r e v a i l i n g  
f i e l d ;  a t  t h e  f i e l d - i n d e p e n d e n t  end ,  i n d i v i d u a l ' s  a r e  a b l e  
t o  e x p e r i e n c e  a p a r t  s e p a r a t e  from t h e  whole. M a n i f e s t a ­
t i o n s  o f  f i e l d - d e p e n d e n t  c o g n i t i v e  b e h a v io r  c e n t e r s  around 
p a s s i v e  a c c e p ta n c e  o f  t h e  f i e l d  as  i t  i s  found with  l i t t l e  
a n a l y s i s  o r  s t r u c t u r i n g  o f  i t .  F i e l d - d e p e n d e n t  i n d i v i d u a l s  
t e n d  t o  l e a v e  t h e  o r g a n i z a t i o n  o f  t h e  f i e l d  unm odif ied .  
F i e l d - i n d e p e n d e n t  b e h a v i o r ,  on t h e  o t h e r  hand,  m a n i f e s t s  i t ­
s e l f  a f t e r  t h e  f i e l d  has been a n a ly z e d  and s t r u c t u r e d ,  or  
a f t e r  overcoming any i n h e r e n t  s t r u c t u r e .  When i t  i s  n e c e s ­
s a r y  t o  s e p a r a t e  an i tem  from t h e  f i e l d ,  t h e  f i e l d - i n d e p e n d ­
e n t  i n d i v i d u a l  w i l l  overcome any i n h e r e n t  s t r u c t u r e  and r e ­
o r g a n i z e  t h e  f i e l d  t o  f a c i l i t a t e  t h e  s e p a r a t i o n .
I n  t e rm s  of  s o c i a l  o r i e n t a t i o n ,  f i e l d - d e p e n d e n t  behav­
i o r  depends  upon t h e  p r e v a i l i n g  s o c i a l  frame o f  r e f e r e n c e .  
They a r e  d e s c r i b e d  a s  peo p le  who a r e  i n t e r e s t e d  i n  o t h e r  
p eo p le  and l i k e  t o  be a round  them, a r e  warm, a f f e c t i o n a t e  
and a c c e p t i n g  o f  o t h e r s .  F i e l d - i n d e p e n d e n t  s o c i a l  b eh a v io r  
o c c u r s  a f t e r  s o c i a l  i n f o r m a t i o n  from th e  en v i ro n m e n t  i s  r e s ­
t r u c t u r e d  and a n a ly z e d .  They a r e  d e s c r i b e d  a s  c o l d  and d i s ­
t a n t  in  t h e i r  i n t e r p e r s o n a l  r e l a t i o n s h i p s ,  i n c o n s i d e r a t e ,  
demanding and r u d e ,  and concerned  w i th  i d e a s  and p r i n c i p l e s  
r a t h e r  t h a n  peop le .
These d i f f e r e n c e s  i n  c o g n i t i v e  and s o c i a l  a b i l i t i e s  
m a n i f e s t  th em se lv es  i n  e d u c a t i o n a l  i n t e r e s t s  and c h o i c e s ,  
W i tk in  and h i s  a s s o c i a t e s  (1975) s t a t e  t h a t
As a  g e n e r a l  p r i n c i p l e ,  r e l a t i v e l y  f i e l d - i n d e p e n d ­
e n t  p e r s o n s ,  taken  as  a g roup ,  a r e  l i k e l y  t o  show 
i n t e r e s t  i n  domains where t h e i r  c o g n i t i v e  s k i l l  
. . .  i s  c a l l e d  f o r  and where r e l a t i o n s  with  people  
a r e  n o t  p a r t i c u l a r l y  in v o lv e d .  I n  c o n t r a s t ,  r e l a ­
t i v e l y  f i e l d - d e p e n d e n t  p e r s o n s ,  a s  a g ro u p ,  a r e  
l i k e l y  t o  show i n t e r e s t  i n  domains w i th  a "peop le"  
emphas is  . . .  and f o r  which a n a l y t i c a l / s t r u c t u r i n g  
competence does  n o t  p a r t i c u l a r l y  m a t t e r ,  (p.  63)
F i e l d - i n d e p e n d e n t  i n d i v i d u a l s  a r e  l e s s  i n c l i n e d  to  be 
i n f l u e n c e d  by t h e  s o c i a l  s k i l l s  o r  form o f  a l e c t u r e r ,  s i n c e  
th e y  a r e  l e s s  s e n s i t i v e  t o  s o c i a l  c u e s  than  i n d i v i d u a l s  who 
a r e  f i e l d - d e p e n d e n t .  I n  t e rm s  o f  t h e  e v a l u a t i o n  o f  t h e  l e c ­
t u r e r ,  a f i e l d - i n d e p e n d e n t  au d ien c e  i s  i n f l u e n c e d  more by 
t h e  c o n t e n t  o f  a l e c t u r e  th a n  by t h e  l e c t u r e r ' s  form of  de ­
l i v e r y .  A f i e l d - d e p e n d e n t  a u d i e n c e ,  on t h e  o t h e r  hand, i s  
i n f l u e n c e d  more by t h e  form of  th e  l e c t u r e r  t h a n  by t h e  con­
t e n t  of  h i s  p r e s e n t a t i o n .
The p r e s e n t  ex p e r im en t  i n v e s t i g a t e d  t h e  t h r e e  v a r i a ­
b l e s ,  form, c o n t e n t  and academic m a jo r ,  i n  o r d e r  t o  d e t e r ­
mine t h e  e f f e c t  t h e s e  v a r i a b l e s  may have upon s t u d e n t -  
t e a c h e r  e v a l u a t i o n  and s t u d e n t  ach ievem en t .  S p e c i f i c a l l y ,  
t h e  f o l l o w i n g  h y p o th e se s  were t e s t e d ;  (1) There  i s  a s t a ­
t i s t i c a l l y  s i g n i f i c a n t  i n t e r a c t i o n  between s t u d e n t  academic
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major  and c o a r s e  c o n t e n t  t o  a f f e c t  s t u d e n t  ach ievem ent  
s c o r e s  and t e a c h e r  e v a l u a t i o n ;  (2) t h e r e  i s  a s t a t i s t i c a l l y  
s i g n i f i c a n t  i n t e r a c t i o n  between s t u d e n t  academic major  and 
t e a c h i n g  form to  a f f e c t  s t u d e n t  ach ievem ent  s c o r e s  and 
t e a c h e r  e v a l u a t i o n s .
Method
k 2 ( S a t u r a i  S c i e n c e ,  S o c i a l  Science)  x 2 {High Con­
t e n t ,  Los Content)  x 2 (Good Form, Poor  Form) f i x e d  e f f e c t s  
f a c t o r i a l  d e s ig n  was developed  t o  d e te rm in e  whether  o r  not  
academic m a jo r ,  l e c t u r e  c o n t e n t  and t e a c h i n g  form i n f l u e n c e  
t e a c h e r  e v a l u a t i o n s  and s t u d e n t  ach iev em en t .  A m u l t i v a r i a t e  
a n a l y s i s  of  v a r i a n c e  t e c h n iq u e  was u sed  t o  t e s t  t h e  hy­
p o t h e s e s .  The .9 5  l e v e l  o f  c o n f i d e n c e  was s e l e c t e d  as  t h e  
c r i t i c a l  v a l u e  t o  d e te rm in e  s i g n i f i c a n c e .  The s t r e n g t h  of  
a s s o c i a t i o n ,  omega s q u a r e d ,  was de te rm ine d  f o r  t h e  m u l t i v a r ­
i a t e  (T a t su o k a ,  1970) and t h e  u n i v a r i a t e  (Hays,  1973) mod­
e l s .  The sample s i z e  p rov ided  .92  power a g a i n s t  a one 
s t a n d a r d  d e v i a t i o n  d i f f e r e n c e  a t  t h e  .05 l e v e l  o f  s i g n i f i ­
cance  f o r  a  main e f f e c t  w i th  two l e v e l s  i n  a 3-way a n a l y s i s  
of  v a r i a n c e  (K i rk ,  1968).
T h i r t y - t w o  (32) u n d e rg ra d u a te  s t u d e n t s  m a jo r ing  i n  e i ­
t h e r  a n a t u r a l  s c i e n c e  (astronomy, b i o l o g y ,  b o ta n y ,  chem is­
t r y ,  g eo lo g y ,  m a them at ics ,  p h y s ic s  o r  zoology) and t h i r t y
12
(30) u n d e r g ra d u a te  s t u d e n t s  m a jo r ing  i n  a s o c i a l  s c i e n c e  
(an th ro p o lo g y ,  econom ics ,  h i s t o r y ,  p h i lo s o p h y ,  p o l i t i c a l  
s c i e n c e ,  psycho logy  o r  s o c io lo g y )  v o lu n t e e r e d  t o  p a r t i c i p a t e  
i n  t h i s  s tu d y .  The s t u d e n t s ,  e n r o l l e d  in  t h e  i n t r o d u c t o r y  
psycho logy  c o u r se  a t  t h e  U n i v e r s i t y  o f  Oklahoma, r e c e i v e d  
c o u r s e  c r e d i t  f o r  t h e i r  p a r t i c i p a t i o n .
M a t e r i a l s
The m a t e r i a l s  f o r  t h e  v i d e o ta p e d  l e c t u r e s ,  t h e  e v a l u a ­
t i o n  q u e s t i o n n a i r e  and t h e  t e s t  i n s t r u m e n t  were used  i n  p r e ­
v io u s  r e s e a r c h  (Ware, 1975) and were used h e re  w ith  th e  au­
t h o r ' s  p e r m is s io n  ( see  Appendix B ) . The n a t u r e  o f  t h e  
l e c t u r e  c o n t e n t  i s  such t h a t  i t  s h o u ld  be o f  i n t e r e s t  t o  
b o th  f i e l d - d e p e n d e n t  and f i e l d - i n d e p e n d e n t  s t u d e n t s .  I t  i s  
u n l i k e l y ,  however ,  t h a t  s t u d e n t s  i n  an  i n t r o d u c t o r y  p s y c h o l ­
ogy c o u r s e  would have any p r i o r  knowledge o f  t h e  l e c t u r e  
t o p i c .  F i e l d - i n d e p e n d e n t  s u b j e c t s  shou ld  f i n d  th e  m a t e r i a l  
c o n c e r n in g  t h e  b io c h e m ic a l  m o d i f i c a t i o n  o f  memory i n t e r e s t ­
i n g ;  t h i s  m a t e r i a l  shou ld  be c o n s i s t e n t  w i th  t h e  g e n e r a l  
a r e a s  o f  i n t e r e s t  which r e q u i r e  c o g n i t i v e  s k i l l s  and demands 
minimal in v o lv e m en t  w i th  o t h e r s .  The l e c t u r e  c o n t e n t  c e n ­
t e r i n g  around  th e  e d u c a t i o n a l  i m p l i c a t i o n s  of  memory m o d i f i ­
c a t i o n  sh o u ld  be more a p p e a l i n g  t o  f i e l d - d e p e n d e n t  i n d i v i d u ­
a l s .  They seem t o  be a t t r a c t e d  t o  t h e  m a t e r i a l  which 
e x p l a i n s  t h e  im pac t  t h a t  memory changes  have i n  t e rm s  o f  f a ­
c i l i t a t i n g  th e  w e l l  be ing  o f  o t h e r s .
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V ideo tape  eonipmeat .  Co lo r  v id e o ta p e  equipment was 
used  i n  t h e  p r o d u c t io n  o f  f o u r  v id e o ta p e  r e c o r d i n g s  (see  
S t im u lu s  t a p e s ) .  The v i d e o t a p e s  were p layed on Panason ic  
c o l o r  m o n i to r s  f o r  t h e  p r e s e n t a t i o n  o f  the  s t i m u l i  t o  t h e  
s u b j e c t s .
S t im u lu s  t a p e s . Four c o l o r  v id e o ta p e  r e c o r d i n g s  were 
made o f  a male " t e a c h e r "  l e c t u r i n g  on th e  s u b j e c t  o f  t h e  
b i o c h e m i s t r y  o f  memory. The p r e s e n t a t i o n s  ranged from 17 
m in u te s ,  35 seconds  t o  20 m in u te s ,  57 seconds;  t h e  mean 
l e n g t h  o f  t h e  r e c o r d i n g s  was 19 m in u te s ,  9 s e c o n d s .  The 
h ig h  c o n t e n t  l e c t u r e s  c o n t a i n e d  26 f a c t s  co n c e rn in g  t h e  sub­
j e c t  m a t t e r ,  w h i l e  t h e  low c o n t e n t  l e c t u r e s  r e l a t e d  fo u r  
s u c h  f a c t s .  The r e c o r d i n g s  i n  which good form was demon­
s t r a t e d  p r e s e n t e d  a t e a c h e r  who was f r i e n d l y ,  l a ck ed  d i s ­
t r a c t i n g  mannerisms and used a  w e l l -m odu la ted  v o ic e .  The 
t e a c h e r  who p r e s e n t e d  poor form appeared  a l o o f ,  spoke i n  a 
monotone and e x h i b i t e d  s e v e r a l  d i s t r a c t i n g  mannerisms.
Four (4) ju d g e s  ( d o c t o r a l  s t u d e n t s  in  E d u c a t io n a l  Psy­
cho logy  o r  C o u n se l in g  Psychology)  r a t e d  each o f  t h e  f o u r  v i ­
d e o t a p e s  u s ing  a s i x - i t e m  q u e s t i o n n a i r e  (see  Appendix D).
The i t e m s  were concerned  with  t h e  l e c t u r e r ' s  manner isms,  
t o n e  o f  v o i c e  and i n t e r e s t  i n  h i s  s t u d e n t s .  Each i tem was 
r a t e d  on a f i v e - p o i n t  s c a l e .  9hen t h e  r a t i n g s  o f  t h e  two 
good form v i d e o t a p e s  (X = 23.75)  were compared t o  t h e  r a t ­
i n g s  o f  t h e  two poor  form v i d e o ta p e s  (X = 1 1 . 5 0 ) ,  th e y  were 
found t o  be s i g n i f i c a n t l y  d i f f e r e n t  (F (1, 3) = 242 .00 ,  p <
, 0 0 1 ) .  The Spearman-Brown p r e d i c t i o n  formula  (Winer, 1971) 
was used  i n  c o n j u n c t i o n  w i th  a 4 (v id e o ta p e )  x 4 (judge) 
a n a l y s i s  of  v a r i a n c e  to  e s t a b l i s h  i n t e r r a t e r  r e l i a b i l i t y  ( r  
= . 9 3 8 ) .
E v a lu a t io n  q u e s t i o n n a i r e . E v a lu a t io n  o f  t h e  l e c t u r e r  
was made us ing  an 1 8 - i tem ,  5 - p o i n t  q u e s t i o n n a i r e  (see Appen­
d ix  B) . The i t e m s  concerned  t h e  s t u d e n t ' s  s a t i s f a c t i o n  w i th  
t h e  l e c t u r e r ,  and p e r t a i n e d  t o  v a r i o u s  a s p e c t s  of  l e c t u r e r  
b e h a v io r  i n c l u d i n g  manner o f  p r e s e n t a t i o n ,  s e n se  o f  humor 
and knowledge of  s u b j e c t  m a t t e r .  A f a c t o r  a n a l y s i s  o f  th e  
q u e s t i o n n a i r e  had r e v e a l e d  two f a c t o r s  (Ware, 1975) . I tem s  
l o a d i n g  th e  h i g h e s t  on F a c to r  I  t e n d e d  to  r e f e r  t o  th e  e f ­
f e c t  t h e  l e c t u r e r  has  on t h e  s t u d e n t s .  These i tem s  p e r t a i n  
t o  s e v e r a l  s e l f - r a t e d  e f f e c t s  o f  t h e  l e c t u r e r  on s t u d e n t s .  
F a c t o r  I I  t en d ed  t o  r e f e r  t o  s t u d e n t  p e r c e p t i o n s  of  l e c t u r e r  
c h a r a c t e r i s t i c s .  A t o t a l  e v a l u a t i o n  sco re  was computed from 
t h e  sum o f  t h e  18 i t e m s .  The i n t e r n a l  c o n s i s t e n c y  (Cron- 
b a c h ' s  a lpha)  f o r  t h e  q u e s t i o n n a i r e  was .9 3  which compares  
f a v o r a b l y  t o  t h e  .96  r e p o r t e d  by Ware (1975).
T e s t  i n s t r u m e n t . A 2 6 - i t e n  c o g n i t i v e  t e s t  was g iv en  t o  
t h e  s u b j e c t s  (see Appendix F ) . In  t e rm s  o f  Bloom's  taxonomy 
(Bloom, 1954) ,  t h e  26 i t e m s  were a n a ly z e d  by t h e  r e s e a r c h e r  
and found t o  be d i r e c t e d  p r i m a r i l y  toward knowledge and com­
p r e h e n s io n .  The l e n g t h  o f  t im e  g iven  t o  t h e  l e c t u r e s  p r e ­
c lu d ed  any a t t e m p t s  a t  t e a c h i n g  t o  any h ig h e r  l e v e l s  of t h e  
taxonomy. There was one f o u r - c h o i c e  item f o r  each o f  t h e  
f a c t s  p r e s e n t e d  i n  t h e  h igh  c o n t e n t  l e c t u r e s .  Using t h e  t o ­
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t a l  number of  c o r r e c t  i t e m s ,  a t o t a l  c o g n i t i v e  t e s t  s c o r e  
was computed f o r  each s u b j e c t .  The i n t e r n a l  c o n s i s t e n c y  
(KS-20) f o r  t h e  c o g n i t i v e  t e s t  was . 7 3 ;  Bare (1975) r e p o r t e d  
a KB-20 o f  . 6 1 .
P ro c e d u re
The n a t u r a l  s c i e n c e  s u b j e c t s  and th e  s o c i a l  s c i e n c e  
s u b j e c t s  were randomly a s s i g n e d  t o  one of  f o u r  c o n d i t i o n s :
(1) h ig h  c o n te n t - g o o d  form ,  (2) h igh c o n t e n t - p o o r  form, (3) 
low c o n te n t - g o o d  form and ((*) low c o n t e n t - p o o r  form.  The 
"academic  major"  v a r i a b l e  was ig n o re d  f o r  d a t a  c o l l e c t i o n  
p u rp o se s .  T h is  a l low ed  s u b j e c t s  i n  t h e  n a t u r a l  and s o c i a l  
s c i e n c e s  t o  view t h e  v i d e o t a p e s  a t  t h e  same t im e  f o r  each o f  
t h e  f o u r  c o n d i t i o n s .  The random as s ig n m en t  of  s u b j e c t s  r e ­
s u l t e d  i n  18, 14, 16 and 14 s u b j e c t s  be ing  p la c e d  i n  c o n d i ­
t i o n s  1, 2 ,  3 and 4 ,  r e s p e c t i v e l y .
A f t e r  v iewing t h e  l e c t u r e ,  th e  s u b j e c t s  were i n s t r u c t e d  
t o  com ple te  t h e  e v a l u a t i o n  q u e s t i o n n a i r e .  The c o g n i t i v e  
t e s t  was th e n  com ple ted .
R e s u l t s
A 2 (N a tu ra l  S c i e n c e ,  S o c i a l  Science)  x 2 (High Con­
t e n t ,  Low Content)  x 2 (Good Form, Poor  Form) f i x e d  e f f e c t s  
m u l t i v a r i a t e  a n a l y s i s  o f  v a r i a n c e  was performed on th e  e v a l ­
u a t i o n  (Eval) s c o r e s  and th e  c o g n i t i v e  (Cog) s c o r e s .  The F
a p p r o x im a t io n s  o f  th e  W i lk s '  lambda v a lu e s  r e s u l t i n g  from 
t h i s  a n a l y s i s  a r e  p r e s e n t e d  i n  Table  1. A l i n e a r  combina­
t i o n  o f  Eval  and Cog «as  found  t o  be s t a t i s t i c a l l y  s i g n i f i ­
c a n t  f o r  t h e  main e f f e c t s  o f  c o n t e n t  and form. The i n t e r a c ­
t i o n  between c o n t e n t  and form was a l s o  found t o  be 
s i g n i f i c a n t .  The p r o p o r t i o n s  o f  v a r i a n c e  i n  t h e  combined 
Eva l  and Cog v a r i a b l e s  t h a t  a r e  a ccoun ted  f o r  by t h e  c o n t e n t  
and form main e f f e c t s  was 12.2  and 1 .9  p e r c e n t ,  r e s p e c ­
t i v e l y .  The main e f f e c t  f o r  major  acco u n ted  f o r  l e s s  th a n  
one p e r c e n t  o f  t h e  v a r i a n c e .  The i n t e r a c t i o n  between con­
t e n t  and form a ccoun ted  f o r  o n l y  1.1 p e r c e n t  o f  t h e  v a r i ­
ance .  The r e m a in in g  i n t e r a c t i o n s  e a c h  acco u n te d  f o r  l e s s  
t h a n  one p e r c e n t  o f  t h e  v a r i a n c e .  The m u l t i v a r i a t e  omega 
s q u a re d  v a l u e s  a r e  p r e s e n t e d  in  Table  2. In  o r d e r  t o  d e t e r ­
mine t h e  s o u rc e  o f  t h e s e  s i g n i f i c a n t  e f f e c t s ,  a d d i t i o n a l  
a n a l y s e s  were per fo rm ed .  Each o f  t h e  dependent  v a r i a b l e s ,  
Eva l  and Cog, was a n a ly z e d  u s in g  a u n i v a r i a t e  a n a l y s i s  of 
v a r i a n c e  t e c h n i q u e .
C o g n i t i v e  T e s t  S c o re s
A 2 (Academic Major) x 2 (L e c tu r e  Content)  x 2 (Teach­
i n g  Form) a n a l y s i s  o f  v a r i a n c e  was per fo rm ed  on t h e  Cog 
s c o r e s  o b t a i n e d  by t h e  s t u d e n t s  (see  Table 3) . The mean 
c o g n i t i v e  t e s t  s c o r e s  f o r  each  o f  t h e  e i g h t  l e c t u r e  groups  
a r e  p r e s e n t e d  i n  T a b le  4,
T a b le  1
M u l t i v a r i a t e  A n a l y s i s  o f  V ar iance  of  the  E f f e c t s  o f  Major ,  
C o n te n t  and Form upon C o g n i t i v e  and E v a lu a t i o n  S c o r e s
Source  d f  SSCP F» (2 ,  53)
* 26*819 j
Major (M) 1 I I 2 .5 9
I 118.618 5 2 4 .6Q2 |
L J
I 321.615 ]
C o n te n t  (C) 1 | | 11 .87 **
I - 1 1 2 .7 7 4  39.544 |
I 61 .582  I
Form (M) 1 1 1 13.51 ♦*
J 458,110 3407.899 |
I 34 .937 1
X C 1 1  I 1 .24
I 3 .720  0 .396 j
L J
I 0 .074 I
M s ?  1 ! j 1 .39
I 5.321 385.115 |
1 39.422 1
C X F 1 I I 3 .62  *
I 168.012 716.047 |
I 19.056 1
a X C X P 1 I I 0 .9 4
I 43. 530 99 .440 |
I 750.163 I
W ith in  54 | |
I 232.282 7387.502 |
L J
1 1253.667 I
T o ta l  61 1 I
1 916.819 12560.581 |
iThe ap p ro x im a te  F v a lu e s  a r e  based  on W ilk s '  lambda 
(Eao, 1973),
* £ < .05
** 2 < . 0 0 1
T able  2
S t r e n g t h  o f  R e l a t i o n s h i p  f o r  Cog and Eval
U n i v a r i a t e M u l t i v a r i a t e






























T ab le  3
A n a ly s i s  o f  V ar iance  o f  t h e  E f f e c t s  o f  Major,  Conten t  and 
Form upon C o g n i t i v e  Scores
Source d f s s as ?
Major (M) 1 26.819 26.819 1.93
C o n ten t  (C) 1 321.615 321.615 23 .15  **
Form (F) 1 61.582 61.582 4 .4 3  ♦
H X C 1 34.937 34.937 2.51
M X F 1 0.074 0,074 0 .01
C X F 1 39.422 39.422 2.84
H X C X F 1 19.056 19.056 1.37
9 i t h i n 5 1 750.163 13.892
T o ta l 61 1253.666
* 2 < .05
** D < .0 0 1
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Means and S ta n d a rd
T ab le  4 
D e v ia t io n s o f  C o g n i t iv e S co res
S tan d a rd
Group N Mean D e v ia t io n
N a tu r a l  S c ie n c e
High C o n te n t
Good Fora 9 17.333 3 .742
Poor Form 6 12.667 4 .926
Low C o n ten t
Good Form 8 8.500 1.773
Poor Form 7 9.286 3 .039
S o c i a l  S c ien ce
High C o n ten t
Good Form 9 13.444 5.270
Poor Form 8 10.875 4. 155
Low C o n ten t
Good Form 8 9.875 3. 182
Poor Form 7 8.286 2.059
T o ta l 62 11.451 4 .619
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The main e f f e c t  f o r  c o n t e n t  was s i g n i f i c a n t .  S tu d e n ts  
who viewed th e  h ig h  c o n te n t  l e c t u r e s  s c o re d  h ig h e r  on th e  
c o g n i t i v e  t e s t  th a n  th o s e  who viewed th e  low c o n t e n t  l e c ­
t u r e s .  The main e f f e c t  f o r  t e a c h in g  form was a l s o  s t a t i s t i ­
c a l l y  s i g n i f i c a n t .  S tu d e n ts  exposed  t o  th e  good form l e c ­
t u r e s  perfo rm ed  b e t t e r  on th e  c o g n i t i v e  t e s t  th a n  th e  
s tu d e n t s  exposed t o  th e  poor form l e c t u r e s .
The main e f f e c t  f o r  academ ic m ajo r  was n o n s i g n i f i c a n t ;  
t h e  i n t e r a c t i o n  e f f e c t s  which in c lu d e d  academ ic m ajor were 
a l s o  n o n s i g n i f i c a n t .
The most im p o r ta n t  e f f e c t  i n  i n f l u e n c in g  c o g n i t i v e  t e s t  
s c o r e s  was th e  c o n t e n t  main e f f e c t .  T h is  a c c o u n te d  f o r  23 .4  
p e r c e n t  o f  t h e  v a r ia n c e  o f  t h e  o b ta in e d  c o g n i t i v e  s c o r e s .
The academ ic m ajor and form main e f f e c t s  acco u n ted  f o r  1.0 
and 3 .6  p e r c e n t  o f  th e  v a r i a n c e ,  r e s p e c t i v e l y .  The m ajo r-  
c o n t e n t ,  m ajo r-fo rm  and c o n te n t - fo rm  i n t e r a c t i o n  e f f e c t s  a c ­
c o u n te d  f o r ,  i n  o r d e r ,  1 .6 ,  0 .0  and 1 .9  p e r c e n t  o f  th e  v a r i ­
a n c e .  The s e c o n d -o rd e r  i n t e r a c t i o n  acco u n ted  f o r  l e s s  than  
one p e r c e n t  o f  t h e  v a r i a n c e  ( se e  T a b le  2 . ) .
E v a lu a t io n  s c o r e s
A 2 (Academic Major) x 2 (L e c tu r e  C on ten t)  x 2 (Teach­
in g  Form) a n a l y s i s  of v a r i a n c e  was perform ed on th e  Eval 
s c o r e s  (see  T ab le  5 ) .  The mean e v a l u a t i o n  s c o r e s  f o r  each  
o f t h e  e i g h t  l e c t u r e  g roups  a r e  p r e s e n te d  i n  T a b le  6.
Table  5
a n a l y s i s  o f  V ariance  o f  th e  E f f e c t s  o f  M ajor, C onten t and 
Form upon E v a lu a t io n  S cores
Source i f 22 as ?
Major (M) 1 524.642 524.642 3 .83
C o n te n t  (C) 1 39.544 39.544 0 .2 9
Form (F) 1 3407.899 3407.899 24.91 ♦♦
H X C 1 0.395 0 .396 0.00
H X F 1 385.115 385.115 2 .82
C X F 1 716.047 716.047 5 .23  *
H X C X F 1 99.440 99.440 0 .73
a i t h i n 7387.502 136.806
T o ta l 61 12560.584
♦ £ < .05
* *  £  <  . 0 0 1
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Beans and S tan d ard
T ab le  6 
D e v ia t io n s o f  E v a lu a tio n S co res
S ta n d a rd
Group H Mean D e v ia t io n
N a tu ra l  S c ien ce
High C o n ten t
Good Form 9 64.333 9.950
Poor Form 6 45.000 14.269
Lorn C o n ten t
Good Form 8 56.375 9 .665
Poor Form 7 55.857 18.819
S o c i a l  S c ien ce
High C on ten t
Good Form 9 60.778 5 .585
Poor Form 8 36.500 8 .452
Los C on ten t
Good Form 8 58.250 11. 461
Poor Form 7 42.571 13.722
T o ta l 62 53.129 14. 474
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The main e f f e c t  f o r  academ ic m ajor and a l l  i n t e r a c t i o n  e f ­
f e c t s  in v o lv in g  academ ic m ajor were n o n s i g n i f i c a n t .
A s i g n i f i c a n t  i n t e r a c t i o n  e f f e c t  was found between l e c ­
t u r e  c o n te n t  and te a c h in g  form . Those s tu d e n t s  who viewed 
t h e  h ig h  c o n te n t  l e c t u r e s  gave h ig h e r  e v a l u a t i o n s  t o  t h e  
l e c t u r e r  who used good form th a n  th e  l e c t u r e r  who used poor 
form (see  F ig u re  1 ) ,  In  o rd e r  t o  i n t e r p r e t  t h e  i n t e r a c t i o n  
e f f e c t ,  co m p ariso n s  among th e  fo u r  g ro u p s  were made. The 
group means were compared u s in g  S c h e f f e ' s  p ro ced u re  (K irk , 
1968).  The r e s u l t s  o f  t h e s e  co m p ar iso n s  a r e  p r e s e n te d  in  
T ab le  7 ,  While th e  group Eval means f o r  th e  g roups  who 
viewed t h e  l e c t u r e s  d e l i v e r e d  by a l e c t u r e r  u s iu g  good 
t e a c h in g  form d id  n o t  d i f f e r  s i g n i f i c a n t l y  from one a n o th e r ,  
t h e  c o n t r a s t  betw een th e  group  means f o r  t h e  groups who 
viewed th e  l e c t u r e s  d e l iv e r e d  by a l e c t u r e r  u s in g  poor 
t e a c h in g  form was found to  be s i g n i f i c a n t .  I t  a p p e a r s ,  
th e n ,  t h a t  e v a l u a t i o n  s c o r e s  i n d i c a t e  s i g n i f i c a n t  mean d i f ­
f e r e n c e s  i n  l e c t u r e  c o n te n t  f o r  l e c t u r e s  p r e s e n te d  u s in g  
poor fo rm , b u t  f a i l e d  t o  r e f l e c t  such  a d i f f e r e n c e  f o r  th e  
l e c t u r e s  p r e s e n te d  u s in g  good f o r a .  These s im p le  main e f ­
f e c t s  acco u n ted  f o r  th e  s i g n i f i c a n t  main e f f e c t  f o r  form.
In  a d d i t i o n ,  c o n t r a s t s  between p a i r s  o f  group means 
were made t o  d e te rm in e  w hether  o r  n o t  s i g n i f i c a n t  d i f f e r ­
ences  in  e v a l u a t i o n s  e x i s t e d  w i th in  each  o f  th e  c o n te n t  
g ro u p s ,  between th e  group t h a t  viewed th e  good te a c h in g  form 
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F ig u re  1: The i n t e r a c t i o n  between C o n ten t and Form
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Tab le  7
R e s u l t s  o f  Group C om parisons o f  E v a lu a t io n  S c o re s  u s ing  
S c h e f f e ' s  P ro ced u re  {C ollapsed  o v e r  Academic Major)
co m p ar iso n :  Group Means D i f f e r e n c e
aC/G F V S . HC/PF 62.56 and 40 .14 22 .42 28 .92 *
HC/GF V S . LC/G F 62. 56 and 57 .31 5 .24 1.70
HC/GF v s . I C /P F 62.56 and 49.21 13.34 10.25 *
HC/PF v s . LC/GF 40.14 and 57.31 -1 7 .1 7 16.09 *
HC/PF vs . L C /PF 40. 14 and 49 .21 - 9 .0 7 4.21 *
LC/GF v s . L C /P F 57 .31 and 49.21 8.10 3 .5 8
: hc = h ig h  c o n t e n t ,  LC = low c o n t e n t ,  GP = good form , 
PF = poor form 
* £ < .0 5
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low c o n te n t  l e c t u r e s ,  t h e r e  was no s i g n i f i c a n t  d i f f e r e n c e  in  
th e  E va l means. The c o n t r a s t  between the  group Eval means 
f o r  th e  h igh  c o n te n t  l e c t u r e s ,  how ever, was s i g n i f i c a n t .  I t  
seem s, t h e n ,  t h a t  s tu d e n t s  e v a lu a t e  low c o n te n t  l e c t u r e s  
ab o u t th e  same r e g a r d l e s s  o f  th e  te a c h in g  form used by th e  
l e c t u r e r ;  on t h e  o t h e r  hand, s tu d e n t s  e v a lu a te  l e c t u r e s  de­
l i v e r e d  u s in g  good form s i g n i f i c a n t l y  h ig h e r  th a n  l e c t u r e s  
d e l iv e r e d  using  poor form w i th in  th e  high c o n te n t  l e c t u r e s .
The e f f e c t  most im p o r ta n t  i n  in f lu e n c in g  e v a lu a t io n  
s c o r e s  was found to  be th e  form main e f f e c t .  Th is  main e f ­
f e c t  accoun ted  f o r  25.3 p e rc e n t  of t h e  v a r ia n c e  o f th e  ob­
t a i n e d  e v a l u a t i o n  s c o r e s .  The academ ic major main e f f e c t  
and th e  c o n te n t- fo rm  i n t e r a c t i o n  e f f e c t  acco u n ted  f o r  3 .0  
and 4 .5  p e r c e n t  o f  th e  v a r i a n c e ,  r e s p e c t i v e l y ;  each of th e  
re m a in in g  e f f e c t s  was n o n s i g n i f i c a n t  and accoun ted  f o r  l e s s  
th a n  one p e r c e n t  o f  th e  v a r i a n c e  (see Table 2 ) .
D isc u ss io n
The purpose o f  t h i s  s tu d y  was to  i n v e s t i g a t e  th e  e f ­
f e c t s  o f  two c h a r a c t e r i s t i c s  o f  l e c t u r e  p r e s e n t a t i o n  and one 
s tu d e n t  c h a r a c t e r i s t i c  upon two m easures  o f  s tu d e n t  outcome, 
i h i l e  academ ic m ajor ap p eared  to  have no in f lu e n c e  upon 
e i t h e r  f a c u l t y  e v a l u a t i o n s  o r  s tu d e n t  ach iev em en t,  bo th  l e c ­
t u r e  c o n te n t  and te a c h in g  form seemed t o  a f f e c t  e v a l u a t i o n s  
and ach iev em en t.  The im pac t o f  c o n t e n t  and form on t e s t  
perfo rm ance  was more s t r a i g h t f o r w a r d  th an  t h e i r  im pact on 
f a c u l t y  e v a l u a t i o n s .
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The d a ta  su p p o r t  t h e  h y p o th e s i s  t h a t  s tu d e n t  t e s t  
perfo rm ance  i s  in f lu e n c e d  by th e  t a o  l e c t u r e  c h a r a c t e r i s ­
t i c s ,  l e c t u r e  c o n te n t  and te a c h in g  form , s tu d e n t s  tended  t o  
s c o re  h ig h e r  on t h e  c o g n i t i v e  t e s t  when th e  l e c t u r e  was h igh  
i n  c o n te n t  th a n  when t h e r e  was r e l a t i v e l y  l i t t l e  c o n te n t  in  
t h e  l e c t u r e .  In  view o f  th e  f a c t  t h a t  th e  t e s t  in s t r u m e n t  
d e a l t  w ith  s p e c i f i c  in fo rm a t io n  p re se n te d  i n  th e  h igh  con­
t e n t  l e c t u r e ,  t h i s  f in d in g  i s  l o g i c a l l y  c o n s i s t e n t .  S tu d e n t  
perfo rm ance  on th e  t e s t  a l s o  was h ig h e r  when th e  l e c t u r e  was 
p r e s e n te d  by a l e c t u r e r  u s in g  good te a c h in g  form , a lth o u g h  
th e  im p ac t  o f  th e s e  two c h a r a c t e r i s t i c s  i s  r e l a t i v e  in  te rm s 
of th e  t o t a l  v a r i a n c e  acco u n ted  f o r ,  l e c t u r e  c o n te n t  seems 
t o  be t h e  more im p o r ta n t  c h a r a c t e r i s t i c  in f lu e n c in g  s tu d e n t  
perfo rm ance  on c o g n i t i v e  t e s t s .
The e f f e c t s  o f  te a c h in g  form upon c o g n i t i v e  t e s t  p e r ­
form ance found in  t h i s  s tu d y  a r e  c o n s i s t e n t  w ith  th e  f i n d ­
i n g s  r e p o r te d  by C o a ts  and Smidchens (1966) and Ware and 
W illiam s (1975). C o g n i t iv e  t e s t  s c o r e s  may be viewed a s  an 
i n d i c a t i o n  o f  th e  knowledge g a in ed  by the  s tu d e n t s  and t h e i r  
t e s t  perfo rm an ce . Both th e  "good form " and th e  "p o o r  form" 
g roups  had an e q u a l  o p p o r tu n i ty  to  l e a r n  th e  m a t e r i a l ,  s in c e  
th e y  b o th  had e q u a l  e x p o su re  to  i t .  D i f f e r e n c e s  i n  t e s t  
outcome may be a t t r i b u t e d  t o  e i t h e r  a d i f f e r e n c e  in  m otiva­
t i o n  t o  perform  w e l l  on th e  c o g n i t i v e  in s t ru m e n t  o r  a d i f ­
f e r e n c e  in  m o t iv a t io n  to  l e a r n  th e  s u b j e c t  m a t t e r ,  and, 
t h e r e f o r e ,  a d i f f e r e n c e  in  knowledge o f  th e  t o p i c .  The be-
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h a v io r s  e x h ib i t e d  by th e  l e c t u r e r  d e m o n s tra t in g  good t e a c h ­
in g  form may have r e s u l t e d  in  a h ig h e r  l e v e l  o f  m o t iv a t io n  
to  e i t h e r  l e a r n  o r  perform  w ell  on th e  c o g n i t i v e  t e s t »
o f  t h e  t h r e e  c h a r a c t e r i s t i c s  a f f e c t i n g  l e c t u r e r  e v a lu a ­
t i o n s ,  t e a c h in g  form was found to  be th e  most im p o r ta n t  o n e .  
The e f f e c t ,  however, was n o t  c o n s i s t e n t  a c r o s s  bo th  l e v e l s  
of  l e c t u r e  c o n te n t .  T hat i s ,  l e c t u r e r  e v a l u a t i o n s  seen to  
be a f f e c t e d  by t h e  i n t e r a c t i o n  between l e c t u r e  c o n te n t  and 
t e a c h in g  form. S tu d e n ts  who viewed th e  l e c t u r e r  d e m o n s t r a t ­
in g  good te a c h in g  form e v a lu a te d  th e  l e c t u r e r  h ig h e r  th a n  
s tu d e n t s  who viewed th e  l e c t u r e r  e x h i b i t i n g  poor te a c h in g  
form . The f in d in g  t h a t  s t u d e n t s  g iv e  h ig h e r  e v a l u a t i o n s  f o r  
good te a c h in g  form a c r o s s  l e c t u r e  c o n te n t  i s  i n  agreem ent 
w i th  th e  f i n d i n g s  r e p o r te d  by H a f t u l i n ,  Bare and D onnelly  
(1973) and Bare and W ill iam s  (1975).
D i f f e r e n c e s  i n  l e c t u r e  c o n te n t  was most c l e a r l y  i n d i ­
c a te d  by th e  e v a l u a t i o n s  g iv e n  by s tu d e n t s  in  th e  h igh  and 
low c o n te n t  g roups who viewed th e  l e c t u r e r  d e m o n s tra t in g  
poor t e a c h in g  form . The d i f f e r e n c e s  were n o t ,  however, in  
t h e  e x p e c te d  d i r e c t i o n .  H igher e v a l u a t i o n s  were g iv en  by 
s tu d e n t s  exposed to  th e  low c o n te n t  l e c t u r e r  th a n  by th o s e  
exposed  t o  th e  h ig h  c o n t e n t  l e c t u r e r .
S tu d e n ts  who viewed th e  l e c t u r e r  d e m o n s tra t in g  good 
t e a c h in g  form d id  n o t  d i f f e r e n t i a t e  in  t h e i r  r a t i n g s  o f  h ig h  
c o n te n t  and low c o n te n t  l e c t u r e s  t o  th e  s p e c i f i e d  c r i t e r i o n  
o f s i g n i f i c a n c e .  Dnder th e  c o n d i t i o n  of good t e a c h i n f  form .
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t h e  mean e v a l u a t i o n  s c o r e s  of s t u d e n t s  vho viewed th e  l e c ­
t u r e  which c o n ta in e d  26 s p e c i f i c  f a c t s  were n o t  s t a t i s t i ­
c a l l y  d i f f e r e n t  from th e  mean e v a l u a t i o n  s c o r e s  o f  s t u d e n t s  
who v iew ed t h e  l e c t u r e  which c o n ta in e d  only fo u r  s p e c i f i c  
f a c t s .  Under th e  c o n d i t i o n  o f  good te a c h in g  form s tu d e n t  
e v a l u a t i o n s  d id  n o t  r e f l e c t  d i f f e r e n c e s  in  l e c t u r e  c o n te n t  
a l th o u g h  a  t r e n d  in  th e  e x p e c te d  d i r e c t i o n  was observed  w ith  
t h e  mean e v a l u a t i o n  s c o re  f o r  t h e  h ig h  c o n te n t  group b e in g  
s l i g h t l y  h ig h e r  t h a n  th e  mean e v a l u a t i o n  s c o re  f o r  th e  low 
c o n t e n t  l e c t u r e  g ro u p .
The a r t i f i c i a l  n a tu r e  o f t h e  e x p e r im e n ta l  s i t u a t i o n  r e ­
s u l t e d  i n  l i m i t a t i o n s  on th e  c o n c lu s io n s  which were d ravn  
from t h e  d a t a .  The use o f v id e o ta p e d  l e c t u r e s ,  w hile  con­
t r o l l i n g  many e x t r a n e o u s  v a r i a b l e s ,  e l im in a te d  th e  u s u a l  i n ­
t e r a c t i o n  which t a k e s  p la c e  betw een a t e a c h e r  and h i s  s t u ­
d e n ts  *
A nother  l i m i t a t i o n  was t h e  n a tu r e  o f th e  s u b j e c t  p o o l .  
The s u b j e c t s  were drawn from an i n t r o d u c t o r y  psychology 
c o u r s e  which i s  p re d o m in a te ly  f re sh m e n .  Because freshm en 
g e n e r a l l y  a r e  l e s s  c e r t a i n  o f t h e i r  e d u c a t io n a l  g o a l s ,  t h e i r  
s e l f - c l a s s i f i c a t i o n  a s  m ajo ring  in  one of th e  n a t u r a l  s c i ­
en ces  o r  s o c i a l  s c i e n c e s  i s  more s u b j e c t  to  change . T h is  
l i m i t a t i o n  may e x p l a i n  why academ ic m ajor d id  n o t have a 
s i g n i f i c a n t  e f f e c t  upon s t u d e n t - t e a c h e r  e v a l u a t i o n s .
I n s t r u c t i n g  t e a c h e r s  i n  t e c h n iq u e s  of good te a c h in g  
form may have some v a lu e  i n  te rm s  o f  s tu d e n t  ach iev em en t.
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T h is  i n s t r u c t i o n  would in c lu d e  no t o n ly  t e c h n iq u e s  to  g a in  
and m a in ta in  th e  a t t e n t i o n  o f s t u d e n t s  and to  make th e  
l e a r n i n g  e x p e r ie n c e  more a c c e p ta b l e  t o  th e  s t u d e n t s ,  b u t  
a l s o  t r a i n i n g  t o  e l i m i n a t e  b e h a v io r s  which a r e  c o u n te r  to  
good t e a c h in g  form . The im pac t o f  t e a c h in g  form upon e v a lu ­
a t i o n s  w i l l  be t h e  g r e a t e s t  when t h e  l e c t u r e r  i s  u s in g  poor 
form and th e  c o n t e n t  o f  t h e  l e c t u r e  i s  h ig h .  That i s ,  poor 
t e a c h in g  form combined w ith  h ig h  l e c t u r e  c o n te n t  seems t o  
have  a d e t r im e n t a l  e f f e c t  upon e v a l u a t i o n s  of t e a c h e r  e f f e c -  
t i v e n e s s .
The b e l i e f  t h a t  f a c t o r s  in  a d d i t i o n  to  a b i l i t y  i n f l u ­
ence  e v a l u a t i o n s  g iv e n  by s tu d e n t s  i s  s u p p o r te d  by t h e  r e ­
s u l t s  o f  t h i s  s tu d y .  S p e c i f i c a l l y ,  e v a l u a t i o n s  seem t o  be 
in f lu e n c e d  by th e  t e a c h e r ' s  form  o f  d e l i v e r y .  T eachers  who 
d e v e lo p  and m a s te r  good t e a c h in g  form a re  more l i k e l y  t o  r e ­
c e iv e  h ig h  s tu d e n t  e v a l u a t i o n s  r e g a r d l e s s  o f how much i n ­
f o rm a t io n  i s  p r e s e n te d  in  t h e i r  l e c t u r e s .  One i m p l i c a t io n  
i s  t h a t  t e a c h e r s  can  o b t a in  good r a t i n g s  w h ile  s tu d e n t s  may 
be l e a r n i n g  very  l i t t l e .  To g u ard  a g a i n s t  th e  p o s s i b i l i t y  
o f  su ch  a problem  a r i s i n g ,  any program  which i s  d e s ig n e d  to  
e v a l u a t e  a f a c u l t y  member's t e a c h in g  a b i l i t y  sh o u ld  in c lu d e  
a measure o f  s tu d e n t  a ch iev em en t.
Much o f  t h e  p u b l i s h e d  l i t e r a t u r e  on f a c u l t y  e v a l u a t i o n  
i s  n o t  r e s e a r c h  b u t  r a t h e r  d i s c u s s i o n s  of th e  p a ra m e te rs  
which a r e  and th o s e  which a r e  n o t  a p p r o p r i a t e  f o r  f a c u l t y  
e v a l u a t i o n  r e s e a r c h .  The r e s e a r c h  t h a t  has been done has
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d e a l t  p r im a r i l y  w ith  th e  v a l i d i t y  and r e l i a b i l i t y  of s t u ­
d e n t - t e a c h e r  e v a l u a t i o n s .  Some o f  t h e  e m p i r i c a l  work has 
been d i r e c t e d  tow ard  th e  i d e n t i f i c a t i o n  of th e  t e a c h e r ,  s t u ­
d e n t  and c l a s s  c h a r a c t e r i s t i c s  which in f lu e n c e  th e  e v a lu a ­
t i o n  o f  t e a c h e r  e f f e c t i v e n e s s .  Many o f  t h e s e  s t u d i e s  have 
been p o s t  hoc u s in g  such  d e s c r i p t i v e  v a r i a b l e s  a s  age , s e x ,  
f a c u l t y  ran k  and c o l l e g e  c l a s s .  The r e l a t i o n s h i p s  between 
some o f  th e  d e s c r i p t i v e  v a r i a b l e s  and th e  e v a l u a t i o n s  have 
. ranged  from s i g n i f i c a n t l y  p o s i t i v e  t o  s i g n i f i c a n t l y  n e g a t iv e  
f o r  t h e  same v a r i a b l e s .  The obv ious  l i m i t a t i o n  of t h e s e  
s t u d i e s  i s  th e  i n a b i l i t y  to  a s s ig n  c a u s a l i t y .
Based on th e  r e s e a r c h  which has been done, t h e  i n f l u ­
ence and im p o rtan ce  g iven  t o  f a c u l t y  e v a lu a t io n s  i n  th e  de­
c i s i o n  making p ro c e s s  i s  n o t  w a r r a n te d , Very few e x p e r i ­
m ents have been done to  d e te rm in e  th e  n o n re le v a n t  v a r i a b l e s  
which i n f lu e n c e  f a c u l t y  r a t i n g s .  V a r ia b le s  such  a s  m otiva­
t i o n ,  p e r c e p t io n ,  and c l a s s  co h e s io n  need t o  be s tu d ie d  in  
g r e a t e r  d e t a i l .  I f  we a r e  to  u n d e rs ta n d  th e  p ro c e s s  o f  f a c ­
u l t y  e v a l u a t i o n ,  and make a p p r o p r i a t e  use o f  i t ,  c o n s id e ra ­
b ly  more e m p i r i c a l  work needs  t o  be done to  d e te rm in e  and 
u n d e r s ta n d  th e  n a tu r e  o f  th e  v a r i a b l e s  which i n f lu e n c e  f a c ­
u l t y  e v a l u a t i o n s .
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The in fo rm a l  e v a l u a t i o n  of t e a c h e r s  h as  been go ing  on 
f o r  hundreds  o f  y e a r s .  S tu d e n ts  have  a lw ays d i s c u s s e d  among 
th e m se lv e s  th e  c o m p e ten c ie s  o r  pe rfo rm an ces  o f  t h e i r  t e a c h ­
e r s .  In  more r e c e n t  y e a r s  t h e r e  has  been an i n c r e a s i n g  de­
mand t o  fo rm a l iz e  s tu d e n t  e v a l u a t i o n  o f  u n i v e r s i t y  f a c u l t y .  
T h is  demand has  come from l e g i s l a t o r s ,  th e  p u b l i c  and th e  
s tu d e n t  "consum er" o f  th e  t e a c h e r ’ s  w ares. The i n t e r e s t  o f  
s t u d e n t s  in  th e  e v a l u a t i o n  of t h e i r  t e a c h e r s  was compounded 
by th e  a c t iv i s m  o f  t h e  1960*s (see  B erns , 1967). The s t u ­
d e n ts  demanded more i n p u t  i n t o  d e c i s i o n s  c o n c e rn in g  not o n ly  
what was t a u g h t  b u t  who was to  t e a c h  i t .  I n  an e f f o r t  to  
d e a l  w ith  t h i s  p rob lem , t h e  American A s s o c ia t io n  o f  U niver­
s i t y  P r o f e s s o r s  made a p o l i c y  s ta t e m e n t  t o  g u id e  i n  th e  
p ro p e r  e v a lu a t io n  o f  te a c h in g  (AAOP, 1975) which in c lu d e d  
t h e i r  p o s i t i o n  on th e  p la c e  o f  s t u d e n t  e v a l u a t i o n s  i n  th e  
o v e r a l l  e v a lu a t io n  o f  f a c u l t y .
There has  b e e n ,  how ever, c o n s id e r a b le  r e s i s t a n c e  t o  th e  
f o r m a l i z a t i o n  o f  t e a c h e r  e v a l u a t i o n  p ro c e d u re s  by some f a c ­
u l t y  members (Bryan, 1968; S o lb in ,  1969), Many f e e l  t h a t  
s t u d e n t s  a r e  n o t  com peten t o r  q u a l i f i e d  to  judge  t h e i r  
te a c h in g  p e rfo rm an ces  (Rodin & Rodin, 1972). Some o f  th e s e  
t e a c h e r s  b e l i e v e  t h a t  t h e i r  s t u d e n t s  a r e  e i t h e r  unaware o r  
can n o t  s e p a r a t e  t h e  t e a c h e r  from th e  c o u r se  c o n t e n t .  In  
a d d i t i o n ,  some t e a c h e r s  f e e l  s t u d e n t s  do n o t  u n d e rs ta n d  th e  
r o l e  t h a t  "form " o r  s t y l e  p la y s  in  t e a c h i n g .
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Some t e a c h e r s  a l s o  f e e l  t h a t  t h e r e  a r e  a number o f  v a r ­
i a b l e s  over  which th e y  have no c o n t r o l  t h a t  a l s o  a f f e c t  th e  
e v a l u a t i o n s  th ey  r e c e iv e  from t h e i r  s tu d e n t s ,  one of t h e s e  
v a r i a b l e s  i s  th e  s t u d e n t ' s  academ ic m ajor. Some o f  th e s e  
t e a c h e r s  b e l ie v e  t h a t  a s t u d e n t  whose major i s  one o f  th e  
n a t u r a l  s c ie n c e s  p la c e s  a h ig h e r  v a lu e ,  in  te rm s o f  h is  
e v a l u a t i o n s ,  on c o u r s e  c o n te n t  th a n  on te a c h in g  form w h ile  a 
s t u d e n t  whose major i s  one of th e  s o c i a l  s c i e n c e s  w i l l  a s ­
s ig n  g r e a t e r  v a lu e  t o  form  th a n  to  c o n te n t .
A g r e a t  d e a l  o f  l i t e r a t u r e  on t h e  s u b j e c t  o f  f a c u l t y  
e v a l u a t i o n  has been  p u b l i s h e d .  Host o f  t h i s  l i t e r a t u r e  i s  
n o t  o f  an e x p e r im e n ta l  n a t u r e ,  however. The a u th o r s  o f  some 
of t h i s  n o n ex p e r im en ta l  l i t e r a t u r e  a r e  concerned  w ith  th e  
a p p r o p r i a t e n e s s  o f  " e f f e c t i v e  t e a c h e r "  a s  a s u b j e c t  f o r  i n ­
v e s t i g a t i o n .  O th e rs  d i s c u s s  th e  problem s o f  i d e n t i f y i n g  t h e  
c r i t e r i a  o f  e f f e c t i v e  t e a c h e r ;  some o f  th e s e  same w r i t e r s  
a r e  a l s o  concerned  w ith  who sh o u ld  be in v o lv e d  i n  t h e  id e n ­
t i f i c a t i o n  of t h e s e  c r i t e r i a .  S t i l l  o th e r s  a d d r e s s  th e  
prob lem s in v o lv e d  w ith  t h e  use o f  s tu d e n t s  a s  e v a l u a t o r s  of 
t e a c h e r  e f f e c t i v e n e s s .  The e x p e r im e n ta l  l i t e r a t u r e ,  on th e  
o th e r  hand, d e a l s  p r i m r i l y  w ith  th e  v a l i d i t y  and r e l i a b i l ­
i t y  o f  s t u d e n t - t e a c h e r  e v a l u a t i o n s .  Some of t h e  experim en­
t a l  work has been d i r e c t e d  tow ard th e  i d e n t i f i c a t i o n  o f  th e  
v a r i a b l e s  which a f f e c t  t e a c h e r  e v a lu a t io n s .
The p r e s e n t  ex p e r im en t w i l l  i n v e s t i g a t e  th e  t h r e e  v a r i ­
a b l e s ,  form , c o n te n t  and academ ic m ajo r ,  i n  o r d e r  to  d e t e r -
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n in e  t h e  e f f e c t  t h e s e  v a r i a b l e s  may have upon s t u d e n t -  
t e a c h e r  e v a lu a t io n  and s tu d e n t  ach ievem en t.  An a p p r o p r i a t e  
a n a l y s i s  o f  th e s e  l a t t e r  t s o  v a r i a b l e s  w i l l  a l lo w  f o r  th e  
a s se s sm e n t  o f  th e  im p ac t t h a t  fo rm , c o n te n t  and academ ic ma­
j o r  h a s  on them.
S ta te m e n t  o f  Problem  and P urpose  
R esea rch  problem
Do fo rm , c o n te n t  and academ ic m ajor a f f e c t  t e a c h e r  
e v a l u a t i o n  and s t u d e n t  perfo rm ance?
The fo l lo w in g  q u e s t i o n s  were g e n e ra te d  in  an a t te m p t  to  
exam ine th e  t h r e e  b a s i c  c o n c e p t s  o f  t h i s  s tu d y .
1. Are t e a c h e r  e v a l u a t i o n s  and s tu d e n t  ach ievem en t 
a f f e c t e d  d i f f e r e n t l y  when a c o u rse  c o n t a i n s  a 
g r e a t  amount o f  c o n t e n t  th an  when i t  c o n t a i n s  v e ry  
l i t t l e  c o n te n t?
2. Does t h e  form of t h e  l e c t u r e r ,  good o r  p o o r ,  a f ­
f e c t  t h e  t e a c h e r ' s  e v a l u a t i o n  and th e  s t u d e n t ' s  
ach ievem en t?
3. Does t h e  s t u d e n t ' s  academ ic  m ajo r  a f f e c t  h i s  p e r ­
form ance o r  h i s  e v a l u a t i o n  o f  h i s  t e a c h e r ?
46
The purpose o f  t h i s  s tu d y  i s  t o  i n v e s t i g a t e  th e  e f f e c t  
t h a t  a t e a c h e r ' s  form , t h e  c o n te n t  o f  the  c o u r s e  and t h e  a c ­
ademic m ajo rs  o f  th e  s tu d e n t s  may have upon s t u d e n t s '  e v a lu ­
a t i o n s  o f  t h e  t e a c h e r  and s t u d e n t s '  ach iev em en t l e v e l s .
H ypotheses
The r e s e a r c h  problem  and q u e s t i o n s  were th e  so u rc e  f o r  
t h e  f o l lo w in g  n u l l  h y p o th e se s :
1. The t h r e e  in d e p e n d e n t  v a r i a b l e s  w i l l  n o t  i n t e r a c t  
t o  a f f e c t  e i t h e r  o f  t h e  d ep en d en t  v a r i a b l e s .
2. The in d e p e n d e n t  v a r i a b l e s ,  t a k e n  p a i r - w i s e ,  w i l l  
n o t  i n t e r a c t  t o  d i f f e r e n t i a l l y  a f f e c t  t h e  two de ­
p en d en t  v a r i a b l e s *
3. The d ep en d en t v a r i a b l e s  w i l l  n o t  be a f f e c t e d  d i f ­
f e r e n t l y  by th e  l e v e l s  o f  c o u r s e  c o n t e n t .
4. D i f f e r e n t  l e v e l s  o f t e a c h in g  form w i l l  n o t  a f f e c t  
th e  d ependen t m easures d i f f e r e n t l y .
5. academ ic m ajo rs  w i l l  n o t  have a d i f f e r e n t i a l  e f ­
f e c t  upon t h e  s tu d e n t  outcome m easures .
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D e f i n i t i o n  o f  Terms
For th e  p u rp o se s  o f  t h i s  s tu d y  d e f i n i t i o n s  of th e  f o l ­
low ing te rm s  a r e  g iv e n :
T e ach e r :  "à  t e a c h e r  i s  a person  engaged in  i n t e r a c t i v e
b e h a v io r  w ith  one o r  more s tu d e n t s  f o r  th e  p u r ­
pose o f  e f f e c t i n g  a change in  th o s e  s t u d e n t s . "  
(McNeil 5 Pophaa, 1973, p. 219)
Form: th e  s t y l e  o r  manner in  which in f o r m a t io n ,  id e a s
and c o n c e p ts  a r e  p r e s e n t e d ,  and c h a r a c t e r i z e d  by 
q u a l i t y  o f  v o i c e ,  mannerisms and f r i e n d l i n e s s .  
Good form : a s t y l e  c h a r a c t e r i z e d  by a w ell modu­
l a t e d  v o ic e ,  an ab sen ce  o f  d i s t r a c t i n g  man­
n e r ism s  and a f r i e n d l y  manner.
Poor form : a s t y l e  c h a r a c t e r i z e d  by a monotonie
v o ic e ,  t h e  p re se n c e  o f  d i s t r a c t i n g  manner­
ism s  and an a l o o f  manner, 
c o n t e n t ;  i n f o r m a t i o n ,  id e a s  and c o n c e p ts  r e l a t i n g  to  
th e  b io c h e m is t ry  o f  memory.
E v a lu a t io n :  t h e  d e te r m in a t io n  o f  th e  v a lu e  o r  worth
o f  a t e a c h e r ’ s  e f f o r t  o r  e f f e c t i v e n e s s  i n  commu­
n i c a t i n g  t h e  l e c t u r e  c o n te n t  to  h i s  l i s t e n e r s .  
N a tu r a l  s c i e n c e :  The n a t u r a l  s c ie n c e s  s h a l l  in c lu d e
no o t h e r  th a n  t h e  fo l lo w in g  d i s c i p l i n e s :  a s t r o n ­
omy, b io lo g y ,  b o ta n y ,  c h e m is t ry ,  g eo lo g y ,  mathe­
m a t ic s ,  p h y s ic s ,  and zoo logy .
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S o c ia l  s c i e n c e :  The s o c i a l  s c ie n c e s  s h a l l  i n c lu d e  t h e
fo l lo w in g  d i s c i p l i n e s  t o  t h e  e x c lu s io n  o f  a l l  
o t h e r s :  a n th ro p o lo g y ,  econom ics, h i s t o r y ,  p h i­
lo so p h y ,  p o l i t i c a l  s c i e n c e ,  p sycho logy , and s o c i ­
o lo g y .
L im i t a t i o n s
The s tu d y  was co nduc ted  w i th in  t h e  l i m i t s  of th e  param­
e t e r s  l i s t e d  below;
1. The e v a lu a t io n  i s  l i m i t e d  t o  t h e  r a t i n g  o f  t e a c h ­
e r s  o r  f a c u l t y  a t  t h e  c o l l e g e  and u n i v e r s i t y  l e v e l
by c o l l e g e  and u n i v e r s i t y  u n d e rg ra d u a te  s t u d e n t s .
2. F a c u l ty  i s  l i m i t e d  t o  th e  te a c h in g  f a c u l t y  and
th o s e  i n d i v i d u a l s  f u n c t io n in g  in  th e  r o l e  o f  
t e a c h in g  f a c u l t y .
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REVIEW OF RELATED LITERATORE
A lthough th e  l i t e r a t u r e  on f a c u l t y  e v a l u a t i o n  i s  b ro a d ,  
t h e r e  i s  no g r e a t  dep th  to  i t .  The rev iew  of t h i s  body o f  
l i t e r a t u r e  w i l l  i n c lu d e  th e  p u rp o se s  f o r  which e v a l u a t i o n s  
a r e  made, th e  c r i t e r i a  used in  th e  e v a lu a t io n  o f  t e a c h e r s ,  
th e  methods by which e v a l u a t i o n s  a r e  made and th e  v a r i a b l e s  
most o f t e n  in v o lv e d  i n  such  e v a l u a t i o n s .
P urpose  o f  E v a lu a t io n .
There  a r e  s e v e r a l  p u rp o se s  o f  e v a l u a t i o n .  The l i t e r a ­
t u r e  has  shown t h a t  e v a l u a t i o n s  a r e  most commonly used (a) 
t o  p ro v id e  e n d - o f - s e m e s te r  feed b ack  t o  th e  i n s t r u c t o r ,  (b) 
t o  a s s i s t  a d m i n i s t r a t o r s  i n  making d e c i s i o n s  c o n c e rn in g  p ro ­
m o tio n s ,  s a l a r y  a d ju s tm e n ts  and t e n u r e  and (c) to  p ro v id e  
t h e  s t u d e n t  body w ith  in fo r m a t io n  f o r  s e l e c t i n g  i n s t r u c t o r s .  
Because o f  t h e i r  a lm ost c o n t in u o u s  c o n t a c t  w ith t h e i r  t e a c h ­
e r s ,  s t u d e n t s  a r e  i n  th e  b e s t  p o s i t i o n  to  p ro v id e  i n s t r u c ­
t o r s  w ith  in fo r m a t io n  c o n c e rn in g  th e  e f f e c t s  o f  t h e i r  behav­
i o r  and te a c h in g  p r a c t i c e s .  H ost p eo p le  would a g re e  t h a t  a 
p r im ary  purpose  o f  a u n i v e r s i t y  i s  t o  te a c h  i t s  s t u d e n t s ,  
and , t h e r e f o r e ,  th e  e v a lu a t io n  o f  t e a c h e r  e f f e c t i v e n e s s  
s h o u ld  be a s i g n i f i c a n t  in p u t  i n t o  a d m i n i s t r a t i v e  d e c i s io n s  
c o n c e rn in g  th e  t e a c h e r .  A gain , th e  s tu d e n t  i s  i n  th e  most 
a d v a n ta g e o u s  p o s i t i o n  t o  make such  an e v a l u a t i o n .  Based 
upon su rv e y s  (A s tin  S Lee, 1966; S u s ta d ,  1961) o f  u n i v e r s i ­
t i e s ,  a d m i n i s t r a t o r s  i n d i c a t e  t h a t  c la ss ro o m  te a c h in g  i s  a
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s i g n i f i c a n t  f a c t o r  in  t h e  e v a lu a t io n  o f  f a c u l t y  members, b u t  
th e  s o u rc e  o f  in fo r m a t io n  on t h i s  p o i n t  i s  u s u a l l y  someone 
o r  som eth ing  o t h e r  th a n  th e  s tu d e n t .  A s tin  and Lee {1966} 
found t h a t  o f  t h e  15 most f r e q u e n t l y  used s o u r c e s  o f in fo rm ­
a t i o n ,  in fo rm a l  s tu d e n t  o p in io n  r a t e d  f i f t h  and s y s te m a t i c  
s tu d e n t  e v a l u a t i o n  r a t e d  t w e l f t h ;  i n  f a c t ,  a lm o s t  50 p e r c e n t  
of th e  i n s t i t u t i o n s  su rv e y e d  r e p o r te d  t h a t  t h e y  d id  n o t  use 
s y s t e m a t i c  s tu d e n t  r a t i n g s  to  e v a l u a t e  t e a c h in g  e f f e c t i v e ­
n e s s .  G ustad (1961) a l s o  found t h a t  "w ith  one o r  two excep­
t i o n s  t h e  most f r e q u e n t l y  c i t e d  s o u rc e  o f  in fo r m a t io n  can be 
d e s c r ib e d  s im p ly  a s  h e a r s a y " (p . 2 0 3 ) .  Hammers (1958), how­
e v e r ,  s e t  t h e  to n e  f o r  th e  fo rm a l  e v a l u a t i o n  o f  t e a c h e r s  by 
t h e i r  s tu d e n t s  when he n o te d .
No t e a c h e r  h as  any c h o ic e  a s  t o  w hether he w ishes 
t o  be judged by h i s  s t u d e n t s .  The o n ly  c h o ic e  he 
has i s  w hether he  w ishes  t o  know how he i s  judged 
and th u s  p o s s i b l y  c a p i t a l i z e  on t h i s  fee d b a c k  (p.
20) .
T h is  s ta t e m e n t  may a l s o  be viewed as  a j u s t i f i c a t i o n  
f o r  o b t a i n i n g  s tu d e n t  r a t i n g s .  A lthough th e  e v id e n c e  o f f e r s  
some s u p p o r t  f o r  t h e  a s s e r t i o n  t h a t  s tu d e n t  fe e d b a c k  h a s  a 
p o s i t i v e  e f f e c t  on t e a c h in g  p e r fo rm a n c e ,  t h e  e v id e n c e  i s  
l e s s  th a n  c o n c lu s iv e .  A number o f s t u d i e s  have concluded  
t h a t  feed b ack  in  t h e  form o f  s tu d e n t  e v a l u a t i o n s  r e s u l t e d  in  
a change in  t e a c h e r  pe rfo rm an ce  (B ra u n s te in ,  K le in ,  5 
P a c h la ,  1973; C e n t r a ,  1973a; H arsh , F l e i n e r ,  S Thomas,
1975). O th e r  i n v e s t i g a t o r s  have  n o t  a r r i v e d  a t  t h e  same
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c o n c lu s io n s .  H i l l e r  (1971), f o r  exam ple, found  t h a t  
e n d - o f - s e m e s te r  e v a l u a t i o n s  f o r  t e a c h e r s  i n  a feed b ack  group 
d id  n o t  d i f f e r  s i g n i f i c a n t l y  from e n d - o f - s e m e s te r  r a t i n g s  
f o r  t e a c h e r s  i n  a n o - fe e d b a c k  g ro u p . He h as  s u g g e s te d  two 
f a c t o r s  t h a t  may e x p l a i n ,  i n  p a r t ,  t h e  la c k  o f  o b ta in e d  s i g ­
n i f i c a n c e .  S in ce  t h e  s u b j e c t s  were g ra d u a te  t e a c h in g  a s ­
s i s t a n t s ,  many o f  whom may n o t  have com m itted th e m se lv e s  to  
t e a c h i n g ,  t h e i r  m o t iv a t io n  to  u se  t h e  feedback  t o  improve 
t h e i r  t e a c h in g  p r a c t i c e s  may have been l e s s  th a n  a d e q u a te .
In  a d d i t i o n ,  th e  f a c t  t h a t  th e  l a r g e s t  c e l l  o n ly  had seven 
s u b j e c t s  may have r e s u l t e d  i n  red u ced  power.
Ho r e p o r t s  have been found  on t h e  improvement o f  in ­
s t r u c t i o n  a s  a r e s u l t  o f  t e a c h e r s  b e in g  e v a lu a t e d  by t h e i r  
a d m i n i s t r a t o r s .  As a m a t t e r  o f  f a c t ,  s in c e  a d m i n i s t r a t o r s  
a r e  t h e  p r im ary  s o u rc e  o f  t e a c h e r  e v a l u a t i o n s  (A s t in  & Lee, 
1966; L u th a n s ,  1967; S e ld in  6 i a k i n ,  1974), a f in d in g  by As­
t i n  and  Lee s u g g e s t s  t h a t  th e  c o n t r a r y  may be t r u e ;  th e y  
s t a t e  t h a t
c i t i n g  ’ c la s s ro o m  te a c h in g *  a s  a ’m ajor f a c t o r *  in  
p e r s o n n e l  d e c i s io n s  does  n o t  en co u rag e  im proved 
te a c h in g  as lo n g  a s  t e a c h in g  a b i l i t y  i s  more 
l i k e l y  t o  be e v a lu a te d  on th e  b a s i s  of s c h o l a r l y  
r e s e a r c h  and p u b l i c a t i o n  r a t h e r  than  in fo r m a t io n  
more d i r e c t l y  r e l a t e d  to  e f f e c t i v e  p e rfo rm an ce  in  
t h e  c la s s ro o m , (p. 372)
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Buxton (1955) has su g g e s te d  t h a t  i f  t e a c h e r s  a r e  f o rc e d  
to  p a r t i c i p a t e  i n  an  e v a lu a t io n  program t h e i r  r e a c t i o n  i s  
more l i k e l y  t o  be n e g a t iv e  tow ard  t h e i r  r a t i n g s .  These in ­
s t r u c t o r s ,  however, a r e  " l i k e l y  to  a c c e p t  s tu d e n t  r a t i n g s  as  
a so u rc e  o f  p e r s o n a l  e v a lu a t io n  and g u id an ce"  (p. 354) when 
g iven  some c h o ic e  i n  th e  m a t t e r .  In  a survey  o f  416 i n s t i ­
t u t i o n s  o f f e r i n g  a b a c h e l o r ' s  d e g re e ,  48 p e r c e n t  of  th e  r e s ­
p onden ts  (149 i n s t i t u t i o n s )  i n d i c a t e d  t h a t  th e  r a t i n g s  a re  
made known to  th e  t e a c h e r  on ly ;  22 p e r c e n t  made th e  s tu d e n t  
r a t i n g s  known to  th e  t e a c h e r  and one o r  more o f  th e  
t e a c h e r ' s  a d m i n i s t r a t o r s  (Bryan, 1 9 6 8 ) .  In  a l l  bu t e i g h t  o f  
t h e  l a t t e r  i n s t i t u t i o n s  p a r t i c i p a t i o n  was v o lu n ta r y .  A ll  
t e a c h e r s  were r e q u i r e d  t o  p a r t i c i p a t e  a t  f i v e  o f  th e s e  e i g h t  
w hile  t h r e e  r e q u i r e d  p a r t i c i p a t i o n  by non tenured  f a c u l t y  
o n ly .
A d m in is t r a to r s  use a wide range  of f a c t o r s ,  bo th  fo rm a l  
and in f o r m a l ,  t o  a s s e s s  f a c u l t y  perfo rm an ce . As might be 
e x p e c te d ,  most a d m i n i s t r a t o r s  i n d i c a t e  t h a t  c la ssro o m  te a c h ­
in g  i s  th e  most im p o r ta n t  f a c t o r  i n  e v a lu a t in g  t h e i r  f a c ­
u l t y ,  The f e e l i n g  among f a c u l t y  members has  b een , however, 
t h a t  " t e a c h in g  i s  p a id  on ly  l i p  s e r v i c e ,  t h a t  o th e r  f a c t o r s  
e s p e c i a l l y  p u b l i c a t i o n ,  r e a l l y  pay o f f  i n  prom otion" (Gus­
t a d ,  1961, p .  2 0 2 ) .  A 1958 s tu d y  (Caplow S flcGee, 1958) 
found u n i v e r s i t y  f a c u l t y  making s i m i l a r  comments. They f e l t  
th e y  were h i r e d  t o  do one jo b ,  te a c h ,  and when th e y  were 
e v a lu a te d  f o r  p ro m o tio n , th e  judgment was p e rc e iv e d  as being  
based  p r im a r i l y  on r e s e a r c h  and p u b l i c a t i o n s .
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I t  i s  n e i t h e r  an o v e r g e n e r a l i z a t i o n  n o r  an 
o v e r s i m p l i f i c a t i o n  to  s t a t e  t h a t  in  th e  m ajor u n i ­
v e r s i t i e s  in  t h e  U n ited  S t a t e s ,  th e  e v a lu a t io n  o f  
perfo rm ance  i s  based  a lm o s t  e x c l u s iv e ly  on p u b l i ­
c a t i o n  o f  s c h o l a r l y  books o r  a r t i c l e s  i n  p r o f e s ­
s i o n a l  j o u r n a l s ,  (p. 83)
The pessimism of th e  f a c u l t y  i s  not w ithou t b a s i s .
B h ile  th e  t r e n d  has been t o  o b j e c t i f y  th e  e v a l u a t i o n  of th e  
c la ss ro o m  p erfo rm ance  o f  t e a c h e r s ,  most of th e  in fo rm a t io n  
a v a i l a b l e  t o  a d m i n i s t r a t o r s  i s  s u b j e c t i v e .  The s i x  s o u rc e s  
which seem t o  be used most o f t e n  a r e  a s  f o l lo w s ;  in fo rm a l  
and fo rm a l s tu d e n t  o p in io n ,  c la s s ro o m  v i s i t a t i o n s ,  c o l ­
leagues*  o p in io n s  and t h e  o p in io n s  o f  chairm en and d ean s .
B i th  th e  e x c e p t io n  o f  fo rm a l  r a t i n g s  and , p o s s i b l y ,  c l a s s ­
room v i s i t a t i o n s ,  th e s e  s o u rc e s  a r e  u n s y s te m a t ic  and s u b je c ­
t i v e .  l u t h a n s  (1967) a n a ly z e d  th e  p rom otion  p ro c e s s  used by 
l a r g e  u n i v e r s i t i e s .  When asked how th e y  made e v a l u a t i o n s  
o n e - t h i r d  o f  t h e  deans  and d ep a r tm en t heads r e p o r t e d  t h a t  no 
c o n s i s t e n t ,  o b j e c t i v e  e v a l u a t i o n  p ro ced u re  was u sed .  B i­
b l i o g r a p h i e s  were employed by h a l f ;  p u b l i c a t i o n s  were con­
s i d e r e d  by s l i g h t l y  l e s s  th an  h a l f ;  o b j e c t i v e  te a c h in g  r a t ­
i n g s  were n o t  w ide ly  used.
The American C o u n c il  on E d u c a t io n  (ACE) i n i t a t e d  a s u r ­
vey i n  1966 d e a l in g  w ith  f a c u l t y  e v a l u a t i o n .  The r e s u l t s  o f  
t h i s  su rv ey  were r e p o r te d  by A s t in  and  Lee (1966). They i n ­
d i c a t e d  t h a t  s y s te m a t i c  s tu d e n t  e v a l u a t i o n s  were used by
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o n ly  12.4% o f  th e  i n s t i t u t i o n s  which responded t o  t h e  
q u e s t i o n n a i r e  and a lm o s t  50% o f  them d id n ’ t  use them a t  a l l .  
In  a d d i t i o n ,  t h e  f re q u e n c y  o f c la s s ro o m  v i s i t s  a s  a so u rc e  
of in fo rm a t io n  was a lm o s t  a s  low (14.0% ); t h i s  s o u rc e  was 
n o t  used  by 39.5% o f  th e  i n s t i t u t i o n s .  The o p in io n s  of 
ch a irm en , deans  and c o l l e a g u e s  and t h e  in fo rm a l  o p in io n s  o f 
s t u d e n t s  were r e p o r t e d l y  used by 85.1%, 82,3%, 48.9% and 
41.2% o f  t h e  i n s t i t u t i o n s ,  r e s p e c t i v e l y ,  a s  a s o u rc e  o f  
d a ta .  A fo l lo w -u p  s tu d y  (S e ld in  5 Hakin, 1974) r e p o r t e d  an 
i n c r e a s e  in  th e  u se  o f  o b j e c t i v e  e v a l u a t i o n s .  The p o p u la ­
t i o n ,  however, was more s e l e c t i v e  th a n  t h a t  o f th e  1966 s u r ­
vey; th e y  used o n ly  p r i v a t e  l i b e r a l  a r t s  c o l l e g e s ,  w h ile  As­
t i n  and  Lee’ s  r e p o r t  was based  on r e sp o n s e s  from ju n i o r  
c o l l e g e s ,  t e a c h e r s  c o l l e g e s ,  l i b e r a l  a r t s  c o l l e g e s  and f iv e  
c o l l e g e s  w i th in  t h e  u n i v e r s i t y .  The fo l lo w -u p  s tu d y  d is c o v ­
e r e d  a s h i f t  tow ard  th e  use o f  s y s te m a t ic  s t u d e n t  r a t i n g s ,  a 
change from 11.2% t o  29.3% of th e  re sp o n d in g  s c h o o ls ;  and a 
s h i f t  away from in fo rm a l  s tu d e n t  r a t i n g s ,  from 47.2% to  
17.8%. Only 5.1% o f  t h e  s c h o o ls  r e p o r te d  u s in g  f i r s t h a n d  
o b s e rv a t io n  by c o l l e a g u e s ,  a d e c re a s e  from th e  ACE s tu d y .  
While t h i s  downward t r e n d  i s  a l s o  s e e n  in  th e  use  o f  c o l ­
l e a g u e s ’ o p in io n s ,  a decrem ent o f  10 .8  p e rc e n ta g e  p o i n t s ,  
t h e  o p in io n s  o f  c h a i r æ n  and deans have m a in ta in e d  t h e i r  s u ­
p e r i o r  p o s i t i o n  (82 t o  85% alw ays use t h e n ) .
Even w ith  t h e s e  g a in s  i n  th e  use o f  d a t a ,  f a c u l t y  e v a l ­
u a t io n  s t i l l  h a s  a lo n g  way to  go. S ix ty  p e r c e n t  " o f  th e
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d ean s  ad m it t h a t  t h e i c  p e r s o n n e l  d e c i s io n s  a r e  n o t  b ased  on 
r a t i o n a l ,  im p e r s o n a l ,  and u n p r e ju d ic e d  in f o r m a t io n ” (S e ld in  
S S a h in ,  197%, p. %9J. A lthough  t h i s  s i t u a t i o n  may be un­
d e r s t a n d a b l e ,  i t  i s  f a r  from a c c e p t a b l e .  As r e p o r t e d  i n  a 
s ta t e m e n t  p re p a re d  f o r  t h e  C o u n c il  o f  the  American A sso c ia ­
t i o n  o f  U n iv e r s i t y  P r o f e s s o r s  (1975) when an a d m i n i s t r a t o r  
u s e s  h i s  judgment a s  th e  ” s o l e  o r  d e te rm in in g  f a c t o r ” f o r  
t h e  e v a l u a t i o n  o f  t e a c h i n g ,  he i s  ”a c t i n g  c o n t r a r y  t o  th e  
p o l i c i e s  s e t  f o r t h  i n  t h e  s ta te m e n t  on c o l le g e  and Un i v e r ­
s i t y  Government" (American A s s o c i a t i o n  of C o l le g e  P r o f e s ­
s o r s ,  1975, p. 200) .
S upposed ly  t h e  pu rpose  o f  th e  p u b l i c a t i o n  o f f a c u l t y  
e v a l u a t i o n s  i s  t o  p ro v id e  a s o u rc e  o f  in fo rm a t io n  c o n c e rn in g  
f a c u l t y  and c o u r s e s  so  t h a t  s t u d e n t s  might p la n  t h e i r  a c a ­
demic program s b e t t e r .  Many f a c u l t y  members, however, a re  
d u b io u s .  They view such  p u b l i c a t i o n s  a s  an o p p o r tu n i ty  f o r  
s t u d e n t s  t o  p u b l i c i z e  t h e i r  anonymous " h a tc h e t  j o b ” . Be­
c a u se  o f  t h e  p u b l i c a t i o n  o f  s t u d e n t  r a t i n g s ,  t h e  poor 
t e a c h e r  may f e e l  so  t h r e a t e n e d  t h a t  d e f e n s iv e n e s s  and a n x i ­
e t y  may i n h i b i t  any  improvement t h a t  might o th e r w is e  be 
made. Even t h e  b e s t  t e a c h e r s  may e x p e r ie n c e  some anger  o v e r  
t h e  "c h e a p  s h o t"  and th e r e b y  become r e s i s t a n t  t o  t h e  p u b l i ­
c a t i o n  o f  s tu d e n t  e v a l u a t i o n s .  A rev iew  of t h e  1965 and 
1966 c o u r se  c r i t i q u e s  (Evans, 1969) a t  th e  U n iv e r s i t y  o f  
B a sh in g to n  in  S e a t t l e  r e v e a le d  t h a t  when th e  v i n d i c t i v e  r e ­
marks from s tu d e n t  r a t i n g s  were n o t  in c lu d e d  i n  t h e  p u b l i c a ­
t i o n  i t  was a c c e p te d  "much l e s s  e n t h u s i a s t i c a l l y ” (p. 103).
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A lthough some t e a c h e r s  f e e l  t h a t  t h e  p u b l i c a t i o n  o f  t h e i r  
e v a l u a t i o n s  may b i a s  t h e i r  s t u d e n t s  when th e y  a r e  asked  to  
r a t e  them in  th e  f u t u r e  o f f e r i n g s ,  su ch  h as  n o t  been t h e  
c a s e .  S tu d e n ts  a r e  u n a f f e c t e d  by knowledge o f  t h e i r  i n ­
s t r u c t o r ' s  p r i o r  r a t i n g s  when th e y  a r e  g iv e n  th e  o p p o r tu n i ty  
to  e v a lu a t e  them (M cC le lland , 1970).  C ra n n e l l  (1948) con­
c u r s ;  h i s  d a t a  i n d i c a t e  t h a t  "any 'd a n g e r*  o f  damage t o  an 
i n s t r u c t o r ' s  r e p u t a t i o n  th ro u g h  th e  u n c o n t r o l l e d  anonymous 
a t t a c k s  o f  a  'd i s g r u n t e d  m in o r i ty '  i s  c e r t a i n l y  f a r  from ev ­
i d e n t "  (p. 11 ) .
E v a lu a t io n  C r i t e r i a .
The g r e a t e s t  s i n g l e  problem  f a c i n g  anyone who would do 
r e s e a r c h  in  t h e  a r e a  of t e a c h e r  e f f e c t i v e n e s s  i s  d e te rm in in g  
t h e  a p p r o p r i a t e  c r i t e r i o n .  A c u r s o r y  rev iew  o f  th e  l i t e r a ­
t u r e  makes i t  o b v io u s  t h a t  t h e r e  i s  no a g re e d  upon c r i t e ­
r i o n .  O n t i l  t h e  c o n c e p t  o f  te a c h in g  e f f e c t i v e n e s s  i s  d e l im ­
i t e d ,  r e s e a r c h  in  t h i s  a r e a  w i l l  l a c k  a l o g i c a l ,  c o h e re n t  
s t r u c t u r e .  T h is  c o n c e p t  h as  no meaning a p a r t  from th e  
c r i t e r i a  m easures  which a r e  used  t o  i n d i c a t e  some d e g re e  o f  
s u c c e s s  i n  t e a c h in g  ( H i t z e l ,  1 960) .  Although " th e "  c r i t e ­
r io n  h a s  n o t  been s p e c i f i e d  y e t ,  c r i t e r i a  a r e  u sed .  As a 
r e s u l t  o f  B r o w n e l l 's  (1948) d i s t i n c t i o n  betw een th e  p ro c e s s  
of l e a r n in g  and th e  p ro d u c t  o f  l e a r n i n g ,  he h a s  su g g e s te d  
two c l a s s i f i c a t i o n s  o f  c r i t e r i a :  (a) p ro c e ss  c r i t e r i a  and 
(b) p ro d u c t  c r i t e r i a .  M itz e l  (1960) h as  used  th e  term  p ro c ­
o /
e s s  c r i t e r i a  to  r e f e r  t o  " th o s e  a s p e c t s  o f  t e a c h e r  and s t u ­
d e n t  b e h a v io r  which a re  b e l ie v e d  to  b e  w orthw hile  i n  t h e i r  
own r i g h t "  (p . 1483). R esearch  on t e a c h e r  e f f e c t i v e n e s s  h a s  
d e a l t  p r im a r i ly  w ith  t e a c h e r  b e h a v io r s  (P e r ry ,  1969; S c h u l-  
man S T r n d e l l ,  1972), a s  opposed to  s tu d e n t  b e h a v io r s .  The 
i n v e s t i g a t o r ' s  i n t e r e s t  nay be fo c u se d  on such  t e a c h e r  a t ­
t r i b u t e s  a s  p e r s o n a l i t y  (Bendig, 1955; Heilman S A rm en tro u t,  
1936; I s a a c s o n ,  HcKeachie, S H i lh o l l a n d ,  1963), knowledge 
( E l l i o t t ,  1950; H a f l u l i n ,  R are ,  5 D onnelly , 1973) o r  c l a s s ­
room b e h a v io r  (W ith a l l ,  1949), McNeil and Popham (1973) 
have  v o iced  some s k e p t ic i s m  o f  t h i s  app roach  t o  t e a c h e r  e f ­
f e c t i v e n e s s  r e s e a r c h  when th e y  s a id  t h e  f o l lo w in g :
By s tu d y in g  c e r t a i n  p ro c e d u re s  employed by t e a c h ­
e r s  and th e n  assum ing t h a t  t h e s e  p ro c e s s e s  a re  
r e l a t e d  t o  p u p i l  g row th , th e  i n v e s t i g a t o r  g e t s  a t  
a r e a d i l y  a c c e s s i b l e  p ro c e s s  c r i t e r i o n  and hopes 
i t  r e f l e c t s  an  outcome c r i t e r i o n ,  (p. 220)
M itz e l  (1958) c o n c u r s ;  p ro c e s s  c r i t e r i a  a re  sometim es lo o k ed  
f o r  in  t h e  c la ss ro o m  "because  o f  t h e i r  assumed m e d ia t in g  e f ­
f e c t s  on p ro d u c t  c r i t e r i a "  (p. 1483). He and McNeil and 
Popham a r e  c r i t i c i z i n g  t h e  use o f  a p ro c e s s  c r i t e r i o n  be ­
cau se  o f  th e  assumed r e l a t i o n s h i p  between i t  and a p ro d u c t  
c r i t e r i o n .  Saadeh (1970) has  argued  t h a t  th e  te a c h in g  p ro c ­
e s s  a lo n e  i s  i n s u f f i c i e n t  f o r  i n v e s t i g a t i o n  o f  te a c h in g  com­
p e te n c e  and t h a t  such a c r i t e r i o n  must have a s  i t s  b a s i s  
s t u d e n t  outcom es. There i s  s t r o n g  su p p o r t  f o r  S a a d e h 's  po s­
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i t i o n ;  a number o f  r e s e a r c h e r s ,  as w e l l  a s  p r o f e s s i o n a l  o r ­
g a n i z a t i o n s ,  have s t a t e d  t h a t  i n  th e  f i n a l  a n a l y s i s  th e  c r i ­
t e r i o n  f o r  t e a c h e r  competence must be s tu d e n t  l e a r n in g  (e, 
g . , American A s s o c ia t io n  o f  U n iv e r s i t y  p r o f e s s o r s ,  1975, 
American E d u c a t io n a l  R esearch  A s s o c ia t io n ,  1952; A s t in  &
Lee, 1969; W ilson, 1976).
P ro d u c t  c r i t e r i a  a r e  a f u n c t io n  o f  a s e t  o f  s p e c i f i c  
and s p e c i f i e d  o b j e c t i v e s  tow ard  which th e  t e a c h e r ' s  e f f o r t s  
a r e  d i r e c t e d .  (T h is  rev iew  w i l l  n o t  d e a l  w ith  th e  p h i lo ­
s o p h ic a l  q u e s t io n s  o f t h e  v a lu e  o r  w o r th in e s s  o f  th e s e  
g o a l s ,  o r ,  g iven  t h a t  th e y  a r e  o f v a lu e ,  t h a t  th e y  a re  ap­
p r o p r i a t e  a s  e d u c a t io n a l  o b j e c t i v e s . )  The d eg ree  t o  which 
t h e s e  e f f o r t s  a r e  s u c c e s s f u l  i s  u s u a l l y  d e te rm in e d  by th e  
d e g re e  t o  which t h e  s t u d e n t s  have a c h ie v e d .  T h is  a c h ie v e ­
ment o f  th e  s tu d e n t  b e in g  an  i n d i c a t i o n  o r  a measure o f s t u ­
d e n t  growth i s ,  by d e f i n i t i o n ,  th e  i n t e n t  o f  t e a c h e r s .  How­
e v e r ,  even w ith  t h e  t e a c h e r ' s  i n t e n t i o n s  and th e  s tu d e n t  
ach ievem en t i t  does n o t  n e c e s s a r i l y  fo l lo w  t h a t  th e  l a t t e r  
i s  due e n t i r e l y  t o  t h e  fo rm e r .  And h e re in  l i e s  a very  s i g ­
n i f i c a n t  problem . How can t h a t  p o r t i o n  o f  th e  s t u d e n t ' s  
g a in  which i s  a d i r e c t  r e s u l t  o f  t h e  t e a c h e r ' s  e f f e c t i v e n e s s  
be d e te rm in e d ?  N eeley (1968) has  s t a t e d  t h a t  " s tu d e n t  g a in  
would be an e x c e l l e n t  m easure i f  we cou ld  t e l l  which s tu d e n t  
g a in e d  from which te a c h e r "  (p. 207). I t  i s  v e ry  d i f f i c u l t  
i n  most c a s e s ,  i f  n o t  im p o s s ib l e ,  t o  " d e s ig n a te  and p a r t i a l  
o u t  t h e  c o n t r i b u t i o n  to  a p a r t i c u l a r  p ro d u c t  made by a s p e c ­
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i f i e d  a s p e c t  o f  th e  p roducing  s i t u a t i o n ,  such a s  a t e a c h e r ” 
(S yans, 1960, p .  1987). T h is  d i f f i c u l t y  i s  r e f l e c t e d  i n  t h e  
l i m i t e d  use o f ach ievem en t a s  a m easure o f  t e a c h in g  e f f e c ­
t i v e n e s s .  The r e s e a r c h  by G essner  (1973), HcKeachie, Lin 
and Mann (1971), L ev is  and O rv is  (1973) and ï h i t e  (1976) has  
a t te m p te d  t o  d e a l  w ith  t h i s  problem , and h as  d e m o n s tra te d ,  
t o  some e x t e n t ,  t h e  e f f i c a c y  of perform ance t e s t s  a s  meas­
u r e s  o f  t e a c h e r  p e r fo rm a n c e .  G essner  (1973), f o r  exam ple , 
used two perfo rm ance  c r i t e r i a ;  th e  f i r s t  was th e  c u m u la t iv e  
raw s c o r e  on t h r e e  d e p a r tm e n ta l  e x a m in a t io n s  and th e  second  
was t h e  o b ta in e d  s c o re  on th e  N a t io n a l  H ed ica l  Board Exami­
n a t i o n .  He co n c lu d ed :
The h ig h  c o r r e l a t i o n  betw een s tu d e n t  r a t i n g s  and 
c l a s s  perfo rm ance  on n a t i o n a l  n o rm a tiv e  exam ina­
t i o n s  s u g g e s t s  t h a t  such  e x a m in a t io n s  th e m se lv e s  
c o u ld  be used  a s  a measure o f t e a c h e r  e f f e c t i v e ­
n e s s .  (p. 569)
Sources of E v a lu a t io n .
By what method sh o u ld  t e a c h e r  e f f e c t i v e n e s s  be e v a lu ­
a te d ?  The p ro c e d u re  o f a s se s sm e n t  i s ,  t o  a g r e a t  e x t e n t ,  a 
f u n c t io n  of th e  purpose  f o r  which th e  e v a lu a t io n  i s  be ing  
c o n d u c te d .  To some e x t e n t ,  how ever, s tu d e n t  r a t i n g s  have a 
p la c e  in  t e a c h e r  e v a l u a t i o n  r e g a r d l e s s  of th e  p u rp o se .  
E v a lu a t io n  by a d m i n i s t r a t o r s  and p e e r s ,  a s  w e ll  a s  th e  r e ­
view o f  t e a c h e r  and c o u r s e  d o c u m e n ta t io n ,  a r e  th e  s o u rc e s  
p r im a r i l y  used f o r  i n s t i t u t i o n a l  p u rp o se s .  In  te rm s  o f
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i n s t r u c t i o n a l  im provem ent, d a ta  o b ta in e d  from s tu d e n t s  and 
a lum ni may prove to  b e  u s e f u l ;  and , t o  a l e s s e r  d e g re e ,  
s e l f - e v a l u a t i o n  c o u ld  f a c i l i t a t e  i n c r e a s i n g  t e a c h e r  e f f e c ­
t i v e n e s s .  B a r e ly ,  i f  e v e r ,  i s  any so u rc e  o f  d a ta  e x c e p t  
s t u d e n t  r a t i n g s  used  to  in fo rm  s t u d e n t s  a s  to  th e  worth of 
an i n s t r u c t o r  or a c o u rs e  t a u g h t  by a p a r t i c u l a r  i n s t r u c t o r .  
S h a te v e r  th e  s o u rc e  o f  th e  e v a lu a t io n  may b e ,  each o f f e r s  
d i f f e r e n t  s t r e n g t h s  and w eaknesses .
Many i n v e s t i g a t o r s  f e e l  t h a t  s t u d e n t s ,  b ecause  of t h e i r  
c o n t i n u a l  ex p o su re  t o  th e  t e a c h e r ' s  e f f o r t ,  a r e  in  th e  b e s t  
p o s i t i o n  to  g iv e  in f o r m a t io n  c o n c e rn in g  th e  t e a c h e r ' s  e f f e c ­
t i v e n e s s .  T h is  d a t a  i s  d e r iv e d  e i t h e r  i n f o r m a l ly ,  v ia  con­
v e r s a t i o n s  w ith  d e a n s  o r  d e p a r tm en t c h a irm e n ,  o r  f o rm a l ly .  
The fo rm a l  s o u r c e s  o f  s tu d e n t  in fo r m a t io n  a r e  (a) s tu d e n t  
e v a l u a t i o n s  and (b) s t u d e n t  p e rfo rm an ce .  A lthough in fo rm a l  
s t u d e n t  o p in io n  has  c o n s i s t e n t l y  been i d e n t i f i e d  a s  one of 
t h e  most f r e q u e n t l y  used s o u rc e s  o f  t e a c h e r  e v a lu a t io n  (see 
A s t in  & L e e ,  1966; G u s tad ,  1961, 1967; S e ld in  S Wakin,
1974), r e s e a r c h  i n  t h i s  a r e a  i s  r a r e .  S tu d e n t  r a t i n g s  of 
t e a c h e r  e f f e c t i v e n e s s ,  on t h e  o t h e r  hand, have r e c e iv e d  more 
c o n s i d e r a t i o n  (Pelman, 1972; Leonard & B e a t ty ,  1975; Green­
wood S Renner 1975; Kolevzon S B i l t s e ,  1973). The a t t e n t i o n  
g iv en  to  t h e  r e l a t i o n s h i p  between s tu d e n t  e v a l u a t i o n s  o f  
t e a c h in g  and ach ie v e m e n t o f  e d u c a t i o n a l  g o a l s  and o b j e c t i v e s  
h a s  been w e l l  documented (C o s t in ,  G reenough, & Menges,
1971). There h a s  b een ,  however, some d isa g re e m e n t  among r e ­
s e a r c h e r s  a s  t o  what t h a t  r e l a t i o n s h i p  i s .
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The r e s u l t s  o f  a s tu d y  fay Rodin and Rodin (1972) 
i n d i c a t e  t h a t  t h e  r e l a t i o n s h i p  betw een th e  mean s c o r e s  o f 
t h e  s tu d e n t s *  t e a c h e r  e v a l u a t i o n s  in  12 r e c i t a t i o n  s e c t i o n s  
and t h e  mean s t u d e n t  r a t i n g s  o f  th e  t e a c h in g  a s s i s t a n t s  f o r  
t h e i r  r e s p e c t i v e  s e c t i o n s  was a p a r t i a l  c o r r e l a t i o n  o f  
- . 7 4 6 .  T h is  s tu d y  h a s  r e c e iv e d  c o n s id e r a b l e  c r i t i c i s m ,  how­
e v e r ,  b e cau se  o f  m e th o d o lo g ic a l  p rob lem s (Marsh, e t  a l . , 
1975; R od in , F re y ,  & G e ssn e r ,  1975). Frey (1974) and o t h e r s  
(Cohen £ B e rg e r ,  1970; G e s sn e r ,  1973; Morsh, B u rg e s s ,  £ 
Sm ith , 1956; Reamers, M a r t in ,  £ E l l i o t ) ,  found  th e  r e l a t i o n ­
s h ip  betw een s t u d e n t  r a t i n g s  and s tu d e n t  ach iev em en t t o  be 
p o s i t i v e .  F rey  d e s ig n e d  h i s  s tu d y  t o  r e p l i c a t e  th e  Rodin 
and Rodin (1972) r e s e a r c h ,  w ith  some m o d i f i c a t io n s .  F i r s t ,  
he used  f a c u l t y  members a s  t h e  u n i t  o f  s tu d y .  These t e a c h ­
e r s  t a u g h t  two d i f f e r e n t  c o u r s e s ;  e i g h t  i n s t r u c t o r s  ta u g h t  
I n t r o d u c t o r y  C a lc u lu s  and f i v e  t a u g h t  M u lt id im e n s io n a l  C a l­
c u l u s .  Each c l a s s ,  which met w ith  th e  p r o f e s s o r  t h r e e  hours  
p e r  week, a l s o  n e t  one hour a week w ith  a t e a c h in g  a s s i s t a n t  
f o r  a q u iz  s e c t i o n .  Second, t h e  i n s t r u c t o r s  i n  each  c o a r s e  
used  a common s y l l a b u s ,  a common t e s t  and a common f i n a l  ex­
a m in a t io n .
A f t e r  th e  c o a r s e  was c o m p le te d ,  th o se  s t u d e n t s  whose 
S c h o l a s t i c  A p t i tu d e  T e s t  (SAT) s c o r e s  were a v a i l a b l e  to  th e  
i n v e s t i g a t o r  were s e n t  an i n s t r u c t o r  e v a l u a t i o n  f o r s .  The 
r e t u r n  r a t e  was a b o u t  75%; o f  t h e  474 forms s e n t  t o  th e  s t u ­
d e n t s ,  354 form s were r e t u r n e d .  The form c o n s i s t e d  o f  s i x  
i n s t r u c t i o n a l  f a c t o r s ,  F rey  found t h a t  th e  c o r r e l a t i o n s  h e -
6 2
t s e e a  th e  av e rag e  f i n a l  e x a m in a t io n  s c o re  f o r  an 
i n s t r u c t o r ’ s  s tu d e n t s  and th e  a v e rag e  f a c t o r  r a t i n g s  f o r  t h e  
i n s t r u c t o r  v e re  a l l  p o s i t iv e »  The mean c o r r e l a t i o n  f o r  th e  
two c o u r s e s  on each o f  th e  s i x  f a c t o r s  ranged from +.31 t o  
+ .8 7 .
E a r l i e r  in  t h i s  rev iew , a d m i n i s t r a t o r s  a s  s o u rc e s  o f 
in fo r m a t io n  f o r  th e  e v a lu a t io n  o f  t e a c h e r  e f f e c t i v e n e s s  was 
d i s c u s s e d .  S e se a rc h  c i t e d  in  t h a t  d i s c u s s io n  i n d i c a t e d  t h a t  
deans and d ep a r tm en t chairm en p o s se s s  very l i t t l e  d i r e c t  i n ­
fo rm a t io n  c o n c e rn in g  t e a c h e r  c la ss ro o m  b e h a v io r  o r  t e a c h e r  
e f f e c t i v e n e s s .  Host of th e  in fo r m a t io n  th e y  o b ta in  c o n c e rn ­
in g  t h e  f a c u l t y ' s  te a c h in g  i s  i n d i r e c t  and comes from r e ­
views o f  r e s e a r c h  and p u b l i c a t i o n s  and a n e c d o ta l  r e p o r t s  
(A s tin  & Lee, 1966), O ther  seco n d a ry  s o u rc e s  which a re  
a v a i l a b l e  t o  a d m i n i s t r a t o r s  i n c lu d e  c o l le a g u e  e v a l u a t i o n s  
and c o u r se  docum en ta tion  (e . g . ,  c o u rse  s y l l a b i  and examina­
t i o n s ) .  As a r e s u l t  of u s ing  in fo r m a l  s tu d e n t  r a t i n g s  and 
p e e r  e v a lu a t io n s  a s  s o u rc e s  o f  in fo r m a t io n ,  th e  a d m in i s t r a ­
t o r ' s  judgment o f  a t e a c h e r ' s  e f f e c t i v e n e s s  w i l l  be no l e s s  
b ia se d  th a n  th e  judgm ent o f  e i t h e r  o f  th e se  s o u rc e s .  There 
a l s o  t e n d s  t o  be a degree  o f  s e I f - s e l e c t i o n  in  th e  use of 
th e s e  a s se s sm e n ts  ; Hayhew (1967) s a id  i t  t h i s  way;
Every academic a d m in is t r a t iv e  o f f i c e r  hears  a num­
ber  o f  s tu d e n t  remarks abou t te a c h e r s .  The ten d ­
ency i s  to  make mental n o te s  of th e s e .  But memory 
i s  s e l e c t i v e  and f a u l t y .  One remembers th e  good
t h i n g s  one h e a r s  a b o u t  p eo p le  one l i k e s  and th e  
bad ab o u t o t h e r s ,  (p. 9)
The e s se n c e  o f  a s ta te m e n t  by B ra u n s te in  and Benston (1973) 
ru n s  th ro u g h  th e  p r o f e s s i o n a l  l i t e r a t u r e  r e l a t i n g  t o  admin­
i s t r a t o r s  a s  t e a c h e r  e v a l u a t o r s :
U n iv e r s i t y  a d m i n i s t r a t o r s  t y p i c a l l y  have no o rgan ­
iz e d  vay o f  o b ta in in g  in fo r m a t io n  a b o u t  th e  q u a l­
i t y  o f  t h e  c la ssro o m  perfo rm ance  o f  t h e i r  f a c u l t y .
(p. 244)
When an a d m i n i s t r a t o r  u se s  r e s e a r c h  and p u b l i c a t i o n s  t o  
e v a lu a t e  an i n s t r u c t o r ' s  t e a c h in g  e f f e c t i v e n e s s ,  he i s  a s ­
suming t h a t  t h e r e  i s  a h igh  c o r r e l a t i o n  between r e s e a r c h  and 
t e a c h e r  e f f e c t i v e n e s s .  G u th r ie  (1949) found t h a t  t h e r e  i s  
no s i g n i f i c a n t  a s s o c i a t i o n  between th e  two. A no ther  r e ­
s e a r c h e r  (Hayes, 1971) has  conc luded  t h a t ,  based  upon s i g ­
n i f i c a n t  d a t a ,  “ i n  t h e  d e p a r tm e n t h e a d 's  o p in io n ,  good 
t e a c h in g  te n d s  to  be a s s o c i a t e d  w ith  high r e s e a r c h  a b i l i t y "  
(p. 2 2 8 ) .  He a l s o  r e p o r t e d  t h a t  th e  r e l a t i o n s h i p  between 
s tu d e n t  r a t i n g s  and r e s e a r c h  a b i l i t y  i s  weak and n o n s i g n i f i ­
c a n t .  B ra u n s te in  and Benston (1973) o b ta in e d  i n s t r u c t o r  and 
c o u rse  e v a l u a t i o n s  f o r  713 i n d i v i d u a l  c o u r se s  ta u g h t  o v e r  a 
p e r io d  o f  f o u r  s e m e s te r s  (summer of 1968 th ro u g h  t h e  summer 
o f 1969). They a l s o  c o l l e c t e d  d a ta  from d e p a r tm e n ta l  c h a i r ­
men c o n c e rn in g  th e  te a c h in g  and r e s e a r c h  s ta n d in g  o f  347 
p r o f e s s o r s ,  " In  l i g h t  o f  a l l  t h i s  d a t a , "  th ey  co n c lu d ed ,  
" th e  p o p u la r  use o f r e s e a r c h  and p u b l i c a t i o n  a s  a method of
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e v a lu a t in g  u n i v e r s i t y  te a c h in g  i s  h ig h ly  s u s p e c t ” (p. 2 4 8 ) .  
G u s ta d ’s  (1961) r e p o r t  makes t h e  p o i n t  even s t r o n g e r :
The r e sp o n s e s  to  t h e  q u e s t io n  d e a l in g  with r e ­
s e a rc h  e v a l u a t i o n  s u g g e s t  q u i t e  c l e a r l y  t h a t  r e ­
s e a rc h  i s  n o t ,  i n  f a c t ,  a c t u a l l y  e v a lu a te d ;  i t  i s  
co u n ted  (p. 2 0 6 ) .
A su rv ey  r e p o r t e d  by A s tin  and Lee (1966) i n d i c a t e d  
t h a t  a lm o s t  50% o f  t h e  1,110 r e sp o n d in g  c o l l e g e s  and u n iv e r ­
s i t i e s  used c o l l e a g u e s '  o p in io n s  a s  a so u rce  o f  in fo r m a t io n  
in  t e a c h e r  e f f e c t i v e n e s s  e v a l u a t i o n .  In  a n o th e r  su rv ey  r e ­
p o r te d  f i v e  y e a r s  e a r l i e r  (G ustad , 1961), o f  th e  546 c o l ­
l e g e s  and u n i v e r s i t i e s  t h a t  r e tu r n e d  th e  su rv e y  fo rm , c o l ­
l e a g u e s '  o p in io n s  were th e  f i f t h  most c i t e d  s o u rc e  o f  
e v a lu a t io n  d a ta .  A t h i r d  su rv ey  ( S e ld in  S B akin , 1974) i n ­
d i c a t e d  t h a t  a lm o s t  40% o f  th e  deans  re sp o n d in g  used  p e e r s '  
o p in io n s  i n  ju d g in g  t e a c h e r  e f f e c t i v e n e s s ,  c l e a r l y ,  th e  
o p in io n s  o f  c o l l e a g u e s  have been  a s i g n i f i c a n t  s o u rc e  o f  i n ­
fo rm a t io n  f o r  t h e  r a t i n g  o f  t e a c h in g  p e rfo rm an ce .  There i s  
some d e g re e  o f  r e l a t i o n s h i p  betw een s tu d e n t  r a t i n g s  o f  a 
t e a c h e r  and c o l l e a g u e  r a t i n g s  o f  th e  same t e a c h e r  (G u th r ie ,  
1949); Haslow 6 Zimmerman, 1956). I n  one o f  th e  f i r s t  s tu d ­
i e s  on th e  r e l a t i o n s h i p  of s tu d e n t  and p e e r  e v a l u a t i o n s ,  
G u th r ie  (1949) r e p o r t e d  a h igh  c o r r e l a t i o n  among s tu d e n t  
e v a lu a t io n s  ( r= .89 ) and among f a c u l t y  j u r i e s  o f  s ev en  c o l ­
l e a g u e s  (ran g in g  from r = .6 4  to  r = . 7 6 ) , bu t a weak c o r r e l a ­
t i o n  between th e  e v a l u a t i o n s  of th e  two g ro u p s .  He s u g g e s t s
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t h a t  one so u rc e  o f  t h e  d i f f e r e n c e  in  th e  f a c u l t y  e v a l u a t i o n s  
o f  t e a c h in g  and in  th e  s tu d e n t  r a t i n g s  i s  t h a t
s t u d e n t s ,  when c a l l e d  upon to  ju d g e  a t e a c h e r ,  
have s a t  th ro u g h  from te n  t o  f i f t y  h o u rs  o f  h i s  
c o u r s e ,  a t  l e a s t  o n e - h a l f  o f  i t s  t o t a l .  The f a c ­
u l t y  a r e  dependen t on s tu d e n t  h e a r sa y ,  on th e  ob­
s e r v a t i o n  o f  t h e  presumed e f f e c t s  o f  o t h e r  m en 's  
i n s t r u c t i o n  on t h e i r  own s t u d e n t s ,  and on i n f e r ­
e n c e s  from t h e i r  p e r s o n a l  a c q u a in ta n c e  w ith  men 
and t h e i r  academ ic r e c o r d ,  (p. 113) 
haslow  and Zimmerman (1956) r e p o r t e d  a more s u b s t a n t i a l  r e l ­
a t i o n s h i p .  Data were c o l l e c t e d  on 86 Brooklyn C o lleg e  f a c ­
u l t y  members. S tu d e n t s  and d e p a r tm e n t  c o l l e a g u e s  r a t e d  each  
of t h e  f a c u l t y  members a s  a " t e a c h e r " .  They co n c lu d ed  t h a t  
s t u d e n t  judgm ents
c o r r e l a t e  so  w e l l  ( r = . 69) w ith  judgm ents o f  th e s e  
same t e a c h e r s  t h a t  a f a c u l t y  ca n n o t  t a k e  s tu d e n t  
judgm ent l i g h t l y  w i th o u t  c a s t i n g  a s p e r s io n s  on i t s  
own com petence t o  ju d g e ,  (p . 189),
S t a r r a c k  (1934) a l s o  r e p o r te d  a c l o s e  agreem ent between s t u ­
d e n t  and f a c u l t y  e v a l u a t i o n s  in  more than  75% o f  t h e  c a s e s  
a n a ly z e d .
The use o f  docum ents t o  e v a lu a t e  t e a c h e r  e f f e c t i v e n e s s  
in v o lv e s  t h e  rev iew  o f  p u b l i c a t i o n s ,  which was d i s c u s s e d  in  
th e  s e c t i o n  S o u rces  o f  E v a lu a t io n ,  o r  c o u rse  s y l l a b i ,  o u t ­
l i n e s ,  m a t e r i a l s  and e x a m in a t io n s .  The s u rv e y s  by Gustad 
(1961, 1967) i n d i c a t e  t h a t  c o u r s e  s y l l a b i  and e x a m in a t io n s
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ra n k  a b o u t  t e n th  a s  a s o u rc e  o f  d a ta  i n  th e  e v a lu a t io n  of 
t e a c h i n g .  A s t in  and Lee (1966) r e p o r te d  t h a t  th e y  rank  s e v ­
e n th ;  26.4% o f  t h e  i n s t i t u t i o n s  p o l l e d  used t h i s  so u rc e  o f  
d a t a  and 28.0% n e v e r  used i t .  The u s e  of t h i s  so u rc e  t o  
e v a l u a t e  t e a c h e r s  sh o u ld  n o t  i n h i b i t  them, d is c o u ra g e  in n o ­
v a t io n  o r  p la c e  any l i m i t s  on t h e  k in d  of te a c h in g  s t y l e s  
u t i l i z e d  by th e  t e a c h e r s .  T h is  su rv e y  a l s o  p la c e d  alumni 
o p in io n  l a s t  i n  th e  l i s t  o f  th e  15 most f r e q u e n t l y  used 
s o u rc e s  o f  t e a c h e r  e v a l u a t i o n  d a t a ;  l e s s  th a n  10% of t h e  r e ­
p o r t i n g  i n s t i t u t i o n s  used i t .  R e s e a rc h e r s  have r e p o r te d  
c o r r e l a t i o n s  betw een s tu d e n t  and a lum ni r a t i n g s  from r= .4 0  
t o  r = .8 S .  D rucker and Reamers (1951) , d i s c u s s in g  s tu d e n t  
e v a l u a t i o n s  o f  i n s t r u c t o r s  and a lum ni r a t i n g s  o f  t h e  same 
i n s t r u c t o r s  10 y e a r s  a f t e r  g r a d u a t io n  ( c o r r e l a t i o n s  were be­
tween .4 0  and . 6 8 ) ,  i n d i c a t e  t h a t  " t o  a l a r g e  e x t e n t  t h e  
same r e l a t i v e  r a t i n g s  a r e  g iven  t o  i n s t r u c t o r s  by c u r r e n t  
s t u d e n t s  . . .  and by a lum ni"  (p . 139). A nother i n v e s t i g a t i o n  
(B ra u n s te in  S B en tso n ,  1973) found com parab le  c o r r e l a t i o n s .
A c o r r e l a t i o n  o f  .4 3  was r e p o r t e d  f o r  a n a t u r a l  s c ie n c e  de­
p a r tm e n t ,  and f o r  two o t h e r  d e p a r tm e n ts ,  s o c i a l  s c ie n c e  and 
h u m a n i t i e s ,  t h e  r  v a lu e s  were .8 5  and .8 4 .  T e ach e rs  who a r e  
r a t e d  a s  e f f e c t i v e  a r e  g e n e r a l l y  remembered a s  b e in g  e f f e c ­
t i v e  f o r  y e a r s  a f t e r  g r a d u a t io n .
I t  sh o u ld  be n o ted  t h a t  th e  t h r e e  s u rv e y s  which have 
been c i t e d  (A stin  S Lee, 1966; G u s tad ,  1961, 1967) a re  a t  
l e a s t  t e n  y e a r s  o ld  and th e  i n f o r m a t io n  r e p o r t e d  i n  them may
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n o t  r e f l e c t  t h e  e x t e n t  t o  which th e  d i f f e r e n t  s o u rc e s  o f  
t e a c h e r  e v a lu a t io n  a r e  used to d ay  by c o l l e g e s  and u n i v e r s i ­
t i e s .
E v a lu a t io n  V a r i a b l e s .
Good s tu d e n t  e v a lu a t io n s  a r e  t h e  r e s u l t  o f  more th a n  
j u s t  good t e a c h in g .  There a r e  b a s i c a l l y  t h r e e  f a c t o r s  which 
may in f l u e n c e  a s t u d e n t ' s  r a t i n g  o f  a t e a c h e r ' s  e f f e c t i v e ­
n e s s ;  (a) t e a c h e r  c h a r a c t e r i s t i c s , ,  (b) s t u d e n t  c h a r a c t e r i s ­
t i c s  and (c) c l a s s  c h a r a c t e r i s t i c s .  Many t e a c h e r s  a rg u e  
t h a t  s i n c e  th e y  have l i t t l e  o r  no c o n t r o l  o v e r  p e r s o n a l  and 
e n v iro n m e n ta l  v a r i a b l e s ,  such  a s  ag e  o f  f a c u l t y ,  academ ic 
r a n k ,  s t u d e n t ' s  academ ic m ajor and c l a s s  s i z e ,  and s in c e  
th e s e  f a c t o r s  do in f lu e n c e  s tu d e n t  r a t i n g s ,  th e n  s tu d e n t  
e v a l u a t i o n s  do n o t  a d e q u a te ly  r e f l e c t  th e  f a c u l t y ' s  c o n t r i b ­
u t io n  to  t h e  l e a r n i n g  p r o c e s s .  The e v a l u a t i o n s  w i l l  e i t h e r  
be i n f l a t e d  o r  d e f l a t e d  depending  upon th e  p a t t e r n  o f  th e  
v a r io u s  f a c t o r s .  B efo re  t h i s  a rgum ent can s ta n d  a s  a v i a b l e  
c r i t i c i s m ,  i t  must f i r s t  be d e te rm in e d  w hether  o r  n o t  th e  
f a c t o r s  do, i n  f a c t ,  i n f lu e n c e  s tu d e n t  e v a l u a t i o n s .
A number o f  t e a c h e r  c h a r a c t e r i s t i c s  i n c lu d in g  age , s e x ,  
academ ic r a n k ,  academ ic d eg ree  a t t a i n e d ,  e x p e r i e n c e  and 
te a c h in g  s t y l e  have been i n v e s t i g a t e d ,  Heilman and A rm antr-  
o u t  (1936) found no s i g n i f i c a n t  d i f f e r e n c e s  betw een s tu d e n t  
r a t i n g s  and t e a c h in g  e x p e r ie n c e ,  a g e ,  o r  s e x .  T h is  s tu d y ,  
conduc ted  a t  th e  C o lorado  S t a t e  C o l le g e  o f  E d u c a t io n ,  i n ­
vo lved  46 t e a c h e r s  and 50 c l a s s e s .  The l a c k  o f  a r e l a t i o n -
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s h ip  o f  s tu d e n t  r a t i n g  to  sex  o f  t e a c h e r  h as  a l s o  been 
r e p o r t e d  by o t h e r s  (Bemmers, 1930; Reamers & E l l i o t ,  1949). 
B osnie (1952) r e p o r t e d  no d i f f e r e n c e  between th e  r a t i n g s  o f  
237 f a c u l t y  members under  age f o r t y  and  159 aged f o r t y  and 
o v e r .  L asher  and Vogt (1974) c o l l e c t e d  d a t a  a t  Bowling 
Green S t a t e  U n iv e r s i ty  o v e r  s i x  q u a r t e r s  from 120 f a c u l t y  
members and 1,072 c o u r s e s .  They r e p o r t e d  s i g n i f i c a n t  d i f ­
f e r e n c e s  between s tu d e n t  e v a l u a t i o n s  o f  t e a c h in g  e f f e c t i v e ­
n e s s  and a g e ,  f a c u l t y  r a n k ,  academ ic  degree  and e x p e r ie n c e ,  
a t  B rooklyn C o l le g e ,  R i l e y ,  Ryan and L i f s h i t z  (1950) fo u n d ,  
f o r  t h e  most p a r t ,  i n v e r s e  r e l a t i o n s h i p s  between s tu d e n t  
r a t i n g s  and ag e , academ ic ran k  and academ ic d e g re e .  The 
e l i m i n a t i o n  o f  age a s  an i n f l u e n c e  a l t e r e d  th e  r e l a t i o n s h i p s  
p e r t a i n i n g  t o  r a n k  and degree  o n ly  s l i g h t l y .  Bayder (1968) 
r e p o r t e d  " o ld e r ,m o re  e d u ca ted  and more e x p e r ie n c e d  i n s t r u c ­
t o r s  were r a t e d  low er th a n  younger and l e s s  e x p e r ie n c e d  i n ­
s t r u c t o r s "  (p. 8 0 ) .  O ther  r e s e a r c h e r s  have a l s o  found s i g ­
n i f i c a n t  r e l a t i o n s h i p s  e x i s t i n g  betw een s tu d e n t  r a t i n g s  and 
s e v e r a l  o f  th e  t e a c h e r  c h a r a c t e r i s t i c s ,  b u t  th e y  have id e n ­
t i f i e d  t h e  r e l a t i o n s h i p s  a s  p o s i t i v e .  Downie (1952) r e ­
p o r te d  f u l l  p r o f e s s o r s  ten d ed  t o  r e c e i v e  h ig h e r  s tu d e n t  
e v a l u a t i o n s  than  d id  o th e r  r a n k s .  C la rk  and K e l l e r  (1954) 
and Gage (1961) i n d i c a t e d  t h a t  a s s o c i a t e  p r o f e s s o r s  and f u l l  
p r o f e s s o r s  were r a t e d  h ig h e r  th a n  were i n s t r u c t o r s  o r  a s ­
s i s t a n t  p r o f e s s o r s .  And C e n tra  (1973b) d e m o n s tra te d  t h a t  
" s t u d e n t s  r a t e d  women more f a v o r a b ly  than  men t e a c h e r s "  (p. 
13) .
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In  an i n t e r e s t i n g  s tu d y  o f  l e c t u r e  s t y l e ,  N a f t u l in ,
Ware and D onnelly (1973) h i r e d  an a c t o r  t o  p o r t r a y  an au­
t h o r i t y ,  Dr. Fox, on th e  a p p l i c a t i o n  o f  m athem atics  of human 
b e h a v io r .  The a c t o r ,  who knew n o th in g  o f  th e  t o p i c ,  was i n ­
s t r u c t e d  t o  te a c h  " c h a r i s m a t i c a l l y  and  n o n s u b s ta n t iv e ly "  and 
to  resp o n d  t o  q u e s t io n s  w ith  "d oub le  t a l k ,  n eo lo g ism s ,  non 
s e q u i t u r s  and c o n t r a d i c t o r y  s t a t e m e n t s . "  The s u b j e c t s  in  
t h i s  s tu d y ,  who were m ental h e a l t h  e d u c a to r s  ( p s y c h i a t r i s t s ,  
p s y c h o lo g i s t s  and s o c i a l  w o rk e rs ) , made s i g n i f i c a n t l y  more 
f a v o r a b le  th a n  u n fa v o ra b le  r e sp o n s e s  t o  a s a t i s f a c t i o n  ques­
t i o n n a i r e .  These a u th o r s  have d em o n stra ted  t h a t  s t u d e n t s ,  
i n  t h i s  c a se  p r o f e s s i o n a l  e d u c a t o r s ,  can be "sed u c ed "  i n t o  
b e l i e v i n g  t h a t  th e y  have l e a r n e d ,  and c o n s e q u e n t ly ,  g iv in g  a 
t e a c h e r  a h ig h  s a t i s f a c t i o n  r a t i n g .  & weakness o f  t h i s  
s tu d y  i s  th e  l a c k  o f  a measure o f  ach iev em en t.  R e se a rc h e rs  
a t  S o u th e rn  I l l i n o i s  U n iv e r s i t y ,  C a rb o n d a le ,  have d e a l t  w ith  
t h i s  w eakness in  t h e i r  s t u d i e s  o f  th e  e f f e c t  o f  t e a c h in g  
s t y l e  on s tu d e n t  e v a l u a t i o n s .  These i n v e s t i g a t o r s  found 
t h a t  s e d u c t iv e  b e h a v io r  ( f r i e n d l i n e s s ,  e x p r e s s iv e n e s s ,  en­
th u s ia s m ,  humor, e t c . )  i n  a l e c t u r e  p r e s e n t a t i o n  had a 
g r e a t e r  i n f lu e n c e  on s tu d e n t  r a t i n g s  and s tu d e n t  ach iev em en t 
th a n  d id  l e c t u r e  c o n te n t  (Ware S W ill iam s, 1975). I n  an­
o th e r  s tu d y ,  th e y  r e p o r t e d  t h a t  even a f t e r  th e  s tu d e n t s  ex­
p e r ie n c e d  a second  l e c t u r e  of th e  same s t y l e  and c o n t e n t ,  
r a t i n g s  o f  i n s t r u c t i o n  s t i l l  d id  n o t  a c c u r a t e l y  r e f l e c t  l e c ­
t u r e  c o n te n t  and s tu d e n t  perfo rm ance  (W illiam s 6 Ware,
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1977), In  a t h i r d  s tu d y ,  W illiam s and  Bare (1976) manipu­
l a t e d  e x p r e s s iv e n e s s ,  c o n te n t  and i n c e n t i v e .  T h e ir  r e s u l t s  
from t h e  m a n ip u la t io n  o f  e x p r e s s i v e n e s s  v e r s  n o t  i n  t o t a l  
ag reem en t v i t h  t h e i r  e a r l i e r  f i n d i n g s ;  s tu d e n t  ach ievem ent 
v a s  n o t  a f f e c t e d  by e x p r e s s iv e  m a n ip u la t io n .  T h e ir  d a ta  
v e re ,  h o v ev e r ,  c o n g ru e n t  v i t h  t h e i r  p r e v io u s  r e s e a r c h  r e l a ­
t i v e  t o  s tu d e n t  r a t i n g s ;  t h a t  i s ,  s tu d e n t  r a t i n g s  v e rs  no t 
s e n s i t i v e  t o  d i f f e r e n c e s  i n  l e c t u r e  c o n te n t  u n d er  t h e  h ig h ­
e x p r e s s iv e n e s s  c o n d i t i o n s ,  b u t  under th e  l o v - e x p r e s s i v e n e s s  
c o n d i t i o n s  th e y  i n d i c a t e d  v a r i a t i o n s  i n  l e c t u r e  c o n t e n t .
Host s tu d e n t  c h a r a c t e r i s t i c s  make l i t t l e  d i f f e r e n c e  in  
t h e  e v a l u a t i o n s  t h a t  t e a c h e r s  r e c e i v e  from them . & number 
o f  s t u d i e s  found no s i g n i f i c a n t  d i f f e r e n c e s  in  th e  r a t i n g  o f  
a t e a c h e r  by male and fem ale  s tu d e n t s  (G oodhartz , 1948; Bay- 
d e r ,  1968; Bemmers, 1930; Bemmers & E l l i o t ,  1949). Bayder 
(1968) r e p o r t e d  no s u b s t a n t i a l  r e l a t i o n s h i p  o f  s t u d e n t ' s  
a g e ,  c o l l e g e  c l a s s  o r  GPi. G oodhartz  (1948) r e p o r t e d  s im i ­
l a r  r e s u l t s ;  he conc luded  " t h e r e  i s  no c o n c lu s iv e  ev id e n c e  
f o r  b e l i e v i n g  t h a t  t h e  r a t i n g s  g iv en  t o  an i n s t r u c t o r  a r e  
a f f e c t e d  . . .  fay su c h  f a c t o r s  as  t h e  s t u d e n t ' s  sex  o r  c o l l e g e  
c l a s s "  (p. 3 4 8 ) ,  The r e s e a r c h  on th e  e f f e c t  o f  th e  s t u ­
d e n t ' s  c o l l e g e  c l a s s  on th e  r a t i n g s  o f  t e a c h e r s  i s  n o t con­
c l u s i v e ,  h o v e v e r .  Dovnie (1952) and B o sen sh in e ,  Cohen and 
B u rs t  (1973) found t h a t  upper d i v i s i o n  s tu d e n t s  te n d  t o  r a t e  
t e a c h e r s  more f a v o ra b ly  th a n  do lo v e r  d i v i s i o n  s tu d e n t s .  
A lso , g r a d u a te  s tu d e n t s  a r e  more i n c l i n e d  t o  g iv e  h ig h e r  
r a t i n g s  th a n  a r e  u n d e rg ra d u a te s  (Bemmers & E l l i o t ,  1949).
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The e f f e c t  o f  t h e  s tu d e n t* s  academ ic m ajor upon h i s  
t e a c h e r  e v a l u a t i o n  h a s  r e c e iv e d  o n ly  minimal a t t e n t i o n .  An 
i n c i d e n t a l  f i n d i n g  i n  a s tu d y  by C e n tra  (1973b) vas t h a t  
n a t u r a l  s c ie n c e  c o u r s e s  a s  opposed t o  c o u r s e s  in  e d u c a t io n ,  
h u m a n i t i e s  and s o c i a l  s c i e n c e s  were viewed by s tu d e n t s  "as 
h a v in g  a f a s t e r  p a c e ,  a s  b e in g  more d i f f i c u l t  and a s  b e ing  
l e s s  l i k e l y  t o  s t i m u l a t e  s tu d e n t  i n t e r e s t "  (p. 13}. A more 
s u b s t a n t i v e  s tu d y  was done by H ull and H a l te r  (1972) a t  Pur­
due U n i v e r s i t y .  M ajor f i e l d  o f s tu d y  was one o f t e n  v a r i a ­
b l e s  th e y  were i n t e r e s t e d  i n  s tu d y in g .  They asked  192 s tu ­
d e n ts  e n r o l l e d  i n  an  i n t r o d u c t o r y  b io lo g y  c o u rse  to  e v a lu a t e  
t e n  b e h a v i o r a l  c h a r a c t e r i s t i c s  o f  t h e i r  t e a c h e r .  They found 
t h a t  academ ic  m ajor d id  n o t  have  a s i g n i f i c a n t  im pact on any 
o f  th e  t e a c h e r  c h a r a c t e r i s t i c s  e v a l u a t e d ;  p a t t e r n s  were r e ­
v e a l e d ,  how ever, by an e x a m in a t io n  o f  mean s c o r e s .  B iology 
m a jo rs  (89 o f  t h e  192 s tu d e n t s )  p te c e iv e d  n in e  o f  th e  t e n  
d im e n s io n s  o f  i n s t r u c t o r  b e h a v io r  somewhat b e t t e r  than  non­
b io lo g y  m a jo rs .  In  a n o th e r  s tu d y  in v o lv in g  academ ic major 
a s  an in d e p e n d e n t  v a r i a b l e ,  Bayder (1968) r e p o r te d  t h a t  
" s t u d e n t  r a t i n g s  of i n s t r u c t o r s  were n o t  s u b s t a n t i a l l y  r e l a ­
t e d  t o  s t u d e n t ' s  m ajor a r e a  , , ,  " (p. 7 8 ) ,  In  view of 
t h e  c i t e d  r e s e a r c h ,  v e ry  l i t t l e  can b e  s a id ,  w ith  any d eg ree  
o f  c o m fo r t ,  c o n c e rn in g  th e  r o l e  t h a t  a s t u d e n t ’s  academ ic 
major p la y s  in  how he w i l l  e v a lu a t e  h i s  i n s t r u c t o r ’ s  t e a c h ­
in g  e f f e c t i v e n e s s .
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The r e l a t i o n s h i p  betw een g r a d e s ,  expec ted  o r  r e c e iv e d ,  
and t e a c h e r  e v a l u a t i o n s  i s  n o t  c l e a r ,  even though i t  h as  
been e x t e n s iv e ly  r e s e a r c h e d ,  aany s t u d i e s  have found no 
r e l a t i o n s h i p  between th e s e  v a r i a b l e s  (Bendig, 1953; Blum, 
1936; C la rk  S K e l l e r ,  1954; Homes, 1972; f iayder, 1968; Bem­
mers, 1930). On t h e  o t h e r  hand , s t u d i e s  by A n ik e e f f  (1953), 
Kennedy (1975), Schuk and C r i v e l l i  (1973), Snyder and C l a i r  
(1976), Beaver (1960) and B a lk e r  (1974) have found t h a t  s t u ­
d e n t s '  g rad es  a re  s i g n i f i c a n t l y  r e l a t e d  to  t h e i r  e v a l u a t i o n s  
o f i n s t r u c t o r s .  These  r e l a t i o n s h i p s  do n o t  n e c e s s a r i l y  h o ld  
f o r  a l l  a s p e c t s  o f  th e  e v a l u a t i o n .  For  exam ple , i n  Homes' 
(1971) s tu d y ,  " r e l a t i o n s h i p s  e x i s t e d  between th e  g ra d e s  s t u ­
d e n ts  ex p ec ted  and t h e  d eg ree  t o  which they  r e p o r t e d  th e y  
were s t im u la t e d  by t h e  i n s t r u c t o r  and th e  d e g re e  t o  which 
th e y  f e l t  t h e  g ra d in g  system  was f a i r "  (p. 9 5 6 ) ,  b u t  ex ­
p e c te d  g ra d e s  were n o t  r e l a t e d  t o  i te m s  a s s e s s i n g  th e  i n ­
s t r u c t o r ' s  p r e s e n t a t i o n .
Many f a c u l t y  members who t e a c h  l a r g e  c l a s s e s  s u g g e s t  
t h a t  t h e y  r e c e iv e  low er e v a l u a t i o n s  b ecause  s t u d e n t s  f e e l  
i s o l a t e d  from th e  t e a c h e r ,  t h a t  th e y  a r e  viewed as s im ply  a 
number o r  an unknown f a c e  i n  th e  c l a s s .  To compound t h e  i n ­
f lu e n c e  o f  c l a s s  s i z e  on th e  e v a l u a t i o n s ,  most l a r g e  c l a s s e s  
a r e  a l s o  r e q u i r e d ,  a s  opposed t o  e l e c t i v e  c o u r s e s .  And t h i s  
i s  viewed by th e  f a c u l t y  a s  a n o th e r  v a r i a b l e  t h a t  th e y  have 
no c o n t r o l  over  and one which n e g a t iv e ly  i n f l u e n c e s  t h e i r  
r a t i n g s .  R esearch  on t h e s e  two c l a s s  c h a r a c t e r i s t i c s  o f f e r s  
very  l i t t l e  s u p p o r t  f o r  t h e i r  b e l i e f s .  S h i l s  L o v e l l  and
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Haner (1955) r e p o r te d  t h a t  i n s t r u c t o r s  o f c l a s s e s  over  30 
r e c e iv e d  low er r a t i n g s ,  H irus  (1973) and o t h e r s  (D an ie lsen  6 
i h i t e ,  1975; H e i la a n  5 A r a e n t r o u t ,  1936) have r e p o r te d  t h a t  
c l a s s  s i z e  a r e  t e a c h e r  e v a l u a t i o n s  a r e  p o s i t i v e l y  r e l a t e d .  
Gage (1961),  on th e  o t h e r  hand, r e p o r te d  a c u r v i l i n e a r  r e l a ­
t i o n s h i p ;  " t e a c h e r s  i n  c o u r s e s  w ith  30 to  39 s tu d e n t s  con­
s i s t e n t l y  r e c e iv e d  low er r a t i n g s  th a n  did  th o s e  in  c o u r s e s  
w ith  more o r  few er s tu d e n t s "  (p. 17 ) .  O ther  r e s e a r c h e r s  
(G oodhartz , 1948; G u th r ie ,  1954; Solomon, 1966) have ob ­
t a i n e d  r e s u l t s  which i n d i c a t e  t h a t  t h e r e  i s  no r e l a t i o n s h i p  
between c l a s s  s i z e  and t e a c h e r  r a t i n g s .
The r e s e a r c h  on th e  in f lu e n c e  o f  r e q u i r e d  vs e l e c t i v e  
c o u r s e s  on t e a c h e r  e v a l u a t i o n s  i s  a s  in c o n c lu s iv e  a s  most o f  
t h e  o t h e r  r e s e a r c h  on th e  t e a c h e r ,  s t u d e n t  and c l a s s  c h a r a c ­
t e r i s t i c s .  Some i n v e s t i g a t o r s  (Gage, 1961 ; L o v e ll  S Haner, 
1955) have found t h a t  s tu d e n t  r a t i n g s  o f  t e a c h e r s  o f  r e ­
q u i r e d  c o u r s e s  a r e  s i g n i f i c a n t l y  lo w er  th an  th o s e  o f  t e a c h ­
e r s  o f  e l e c t i v e  c o u r s e s .  I n  c o n t r a s t ,  G oodhartz  (1948),  
Heilman and A rm entrout (1936) and H iru s  (1973) have r e p o r t e d  
no s i g n i f i c a n t  d i f f e r e n c e  betw een th e  r e q u i r e d  and e l e c t i v e  




In  o r d e r  to  answer t h e  q u e s t io n s  posed in  C hap te r  I ,  an 
e x p e r im en t  was d es ig n ed  in  which two l e v e l s  o f  each  o f  th e  
t h r e e  in d e p e n d e n t  v a r i a b l e s  w i l l  be s tu d ie d  s im u l ta n e o u s ly .  
Two o f  t h e  in d e p e n d e n t  v a r i a b l e s ,  c o n t e n t  and form , w i l l  be 
m an ip u la ted  th ro u g h  th e  use o f  f o u r  v id e o ta p e s ;  each  t a p e  
w i l l  c o n ta in  one l e v e l  o f  each  o f  t h e s e  two v a r i a b l e s .  By 
b lo c k in g  s tu d e n t s  i n t o  two c l a s s i f i c a t i o n s ,  n a t u r a l  s c ie n c e  
o r  s o c i a l  s c i e n c e ,  t h e  t h i r d  d ep en d en t  v a r i a b l e ,  academ ic 
m ajo r,  w i l l  be m a n ip u la te d .  T h is  2 (h igh  c o n t e n t ,  low con­
t e n t )  X 2 (good fo rm , poor form) x 2 ( n a tu r a l  s c i e n c e ,  s o c i a l  
s c ie n c e )  f a c t o r i a l  d e s ig n  i s  shown in  F ig u re  2 ,
H a tu ra l
S c ien ce
S o c ia l
s c ie n c e










F ig u re  2: Three-way ( c o n te n t  x f o r a  x academ ic major)
f a c t o r i a l  d e s ig n .
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S u b je c t s
U n d erg rad u a te  s t u d e n t s  e n r o l l e d  in  th e  i n t r o d u c t o r y  
psycho logy  c o u rse  a t  th e  U n iv e r s i t y  o f  Oklahoma s i l l  p a r t i c ­
i p a t e  in  t h i s  s tu d y  t o  p a r t i c i a l l y  f u l f i l l  a c o u r s e  r e q u i r e ­
ment. There w i l l  be 10 s u b j e c t s  i n  each  o f  e i g h t  g roups  
( .9 9  power a g a i n s t  a one s ta n d a r d  d e v ia t io n  d i f f e r e n c e  a t  
t h e  .0 5  l e v e l  o f  s i g n i f i c a n c e  f o r  a main e f f e c t  w ith two 
l e v e l s ) . S tu d e n ts  i d e n t i f y i n g  th e m se lv es  a s  m a jo rin g  in  e i ­
t h e r  a n a t u r a l  s c i e n c e  o r  a s o c i a l  s c ie n c e  w i l l  v o l u n t a r i l y  
s ig n - u p  f o r  t h i s  e x p e r im e n t .  S a i f  o f  th e  s u b j e c t s  i n  each 
o f  t h e s e  g roups w i l l  p a r t i c i p a t e  d u r in g  one tim e p e r io d  and 
th e  re m a in in g  s u b j e c t s  d u r in g  a su b se q u e n t  t im e  p e r io d .  
D aring  th e  f i r s t  t im e  p e r io d ,  th e  n a t u r a l  s c ie n c e  s u b j e c t s  
w i l l  be randomly a s s ig n e d  t o  e i t h e r  t h e  h ig h  c o n te n t-g o o d  
form c o n d i t io n  o r  t h e  low c o n te n t -g o o d  form c o n d i t i o n .  The 
s o c i a l  s c ie n c e  s u b j e c t s  w i l l  a l s o  be randomly a s s ig n e d  to  
t h e  same two c o n d i t i o n s .  D uring th e  second t im e  p e r io d  th e  
s u b j e c t s  w i l l  be s i m i l a r l y  a s s ig n e d  t o  e i t h e r  th e  h igh  con­
t e n t - p o o r  form  c o n d i t i o n  o r  th e  low c o n te n t - p o o r  form c o n d i ­
t i o n .
M a te r i a l s
V ideo tape  e q u ip m en t. ,
The fo l lo w in g  l i s t  o f  v id e o ta p e  equipm ent w i l l  be u t i ­
l i z e d  i n  th e  p ro d u c t io n  o f  th e  f o u r  v id e o ta p e  r e c o r d in g s .
Two (2) P an aso n ic  c o lo r  v ideo  cam eras  
Two (2) Sure low im pedance m icrophones
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One (1) P an aso n ic  5000 s p e c i a l  e f f e c t s  g e n e r a to r
One (1) P an aso n ic  c o l o r  m onito r
One (1) s u r e  4 -c h a n n e l  m icrophone m ixer
One (1) P an aso n ic  c o l o r  v ideo  c a s s e t t e  r e c o r d e r
Two (2) 6 0 - minute H eaotex c o l o r  v id e o ta p e  c a s s e t t e s
When th e  s t i m u l u s  t a p e s  a r e  p re se n te d  t o  th e  s u b j e c t s ,  
t h e y  w i l l  be p lay ed  on a P an aso n ic  c o l o r  v id e o ta p e  p la y e r  
and  v iew ed on a P an aso n ic  c o l o r  m o n ito r .
S t im u lu s  t a p e s . .
Pour c o l o r  v id e o ta p e  r e c o r d in g s  o f  a " t e a c h e r "  l e c t u r ­
in g  a c l a s s  w i l l  be used  i n  t h i s  ex p e r im e n t .  The t o p i c  o f  
t h e  l e c t u r e  i s  t h e  b io c h e m is t ry  of memory. The h ig h  c o n te n t  
v id e o ta p e  r e c o r d in g s  w i l l  c o n ta in  26 f a c t s  c o n c e rn in g  th e  
s u b j e c t  m a t t e r ,  w h i le  t h e  low c o n te n t  v id e o ta p e s  w i l l  r e l a t e  
o n ly  f o u r  such f a c t s .  The r e c o r d in g s  in  which good form i s  
d e m o n s tra te d  w i l l  p r e s e n t  a t e a c h e r  who i s  f r i e n d l y ,  l a c k s  
d i s t r a c t i n g  m annerisms and u se s  a w e ll-m o d u la ted  v o ic e .  The 
t a p e s  which w i l l  p r e s e n t  poor form w i l l  have a t e a c h e r  who 
a p p e a r s  a l o o f ,  sp e a k s  i n  a monotone and e x h i b i t s  s e v e r a l  
d i s t r a c t i n g  m annerism s.
Tape i .  T h is  s t im u lu s  v id e o ta p e  p r e s e n t s  th e  c o n d i t i o n  
o f  h ig h  s u b j e c t  c o n te n t  and good te a c h in g  s t y l e .
Tape 2 .  The c o n d i t i o n  p r e s e n te d  in  t h i s  re c o rd in g  i s  
h ig h  s u b j e c t  c o n t e n t  and poor t e a c h in g  s t y l e .
Tape 3. The low s u b j e c t  c o n te n t  and good te a c h in g  
s t y l e  c o n d i t i o n  i s  p r e s e n te d  i n  t h i s  v id e o ta p e  r e c o rd in g .
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Tape 4 ,  P re se n te d  in  t h i s  re c o rd in g  i s  th e  c o n d i t io n  
o f  low s u b je c t  c o n t e n t  and poor t e a c h in g  s t y l e .
In  o r d e r  t o  c o n t r o l  a s  aany e x tr a n e o u s  v a r i a b l e s  a s  
p o s s i b l e  a c r o s s  th e  f o u r  v id e o ta p e s ,  an a c t o r  (from th e  O ni-  
v e r s i t y  o f  Oklahoma Drama Department) and v e rb a t im  s c r i p t s  
( s e e  Appendix C) were used in  th e  p ro d u c t io n  o f  th e  v id eo ­
t a p e s .  The s c r i p t s  were d eve loped  by Bare and W illiam s a t  
S ou thern  I l l i n o i s  O n iv e r s i ty ,  C arbonda le ,  and used by Ware 
in  h i s  d o c t o r a l  d i s s e r t a t i o n  (1974). The s c r i p t s ,  a s  w e ll  
a s  th e  e v a lu a t io n  q u e s t io n n a i r e  and th e  t e s t  i n s t r u m e n t ,  a r e  
u sed  w ith  h i s  w r i t t e n  c o n s e n t  (see  Appendix B). T eacher  ex­
p osu re  tim e  t o  t h e  s u b j e c t s  was an im p o r ta n t  v a r i a b l e  t o  be 
c o n s id e re d .  The g o a l  f o r  each  v id e o ta p e  was 20 m in u te s .  In  
g e n e r a l ,  t h e  g o a l  of e q u a l  ex p o su re  was acco m p lish e d .  The 
a v e ra g e  l e n g t h  o f  th e  v id e o ta p e  p r e s e n t a t i o n s  i s  19 m in u te s  
and 9 seco n d s .  The p r e s e n t a t i o n s  ranged  from 17 m in u te s ,  35 
seco n d s  (h igh  c o n te n t - p o o r  form) to  20, m in u te s ,  57 seconds  
(low c o n te n t-g o o d  fo rm ) . The d u r a t i o n  o f  each  v id e o ta p e  i s  
p r e s e n te d  i n  T a b le  7 .
B efore  th e s e  t a p e s  a r e  used a s  s t i m u l i  f o r  e v a lu a t io n  
by t h e  s u b j e c t s ,  th e y  w i l l  be rev iew ed  and judged  by fo u r  
(4) ju d g e s  ( d o c to r a l  s tu d e n t s  i n  E d u c a t io n a l  Psychology o r  
C o u n se lin g  P sy c h o lo g y ) .  The ju d g es  w i l l  r a t e  each  v id e o ta p e  
r e c o rd in g  u s in g  a s ix - i t e m  q u e s t i o n n a i r e  (se e  Appendix D). 
The i te m s  a r e  concerned  w ith  t h e  l e c t u r e r ' s  m annerism s, to n e  
o f  v o ic e ,  e n th u s ia s m ,  s e n se  o f  humor and i n t e r e s t  i n  h i s  
s t u d e n t s .  Each i tem  w i l l  be r a t e d  on a f i v e - p o i n t  s c a l e .
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Table  8








E v a lu a t io n  q u e s t i o n n a i r e . .
The t e a c h e r  w i l l  be e v a lu a te d  u s in g  a m o d if ied  form of 
th e  I n s t r u c t o r  Improvem ent Q u e s t io n n a ir e  (IIQ) (Ware, 1974). 
Ware m o d if ied  t h i s  in s t r u m e n t  t o  make i t  a p p r o p r i a t e  f o r  th e  
e v a lu a t io n  o f  a l e c t u r e r  a f t e r  a s i n g l e  p r e s e n t a t i o n .  He 
s e l e c t e d  e i g h t  o f  t h e  o r i g i n a l  40 i t e m s  and added 11 more. 
The new i te m s  were added to  i n c r e a s e  th e  co m p reh en s iv en ess  
o f  t h e  e v a l u a t i o n s  i n  te rm s  o f  th e  l e c t u r e  c o n t e n t .  The 
p o i n t - b i s e r i a l  c o r r e l a t i o n s  ( item  t o  t o t a l  s c o re )  ranged  
from .60  to  .8 2 ,  w ith  a median c o r r e l a t i o n  o f  .7 5 .  An e v a l ­
u a t io n  s c o re  i s  o b ta in e d  by summing th e  r e s p o n s e s  to  t h e  18 
i te m s  ( item  19 was o m it te d  from th e  t o t a l  s c o r e  a s  u n r e l i a ­
b l e ) .  Ware a l s o  r e p o r t e d  t h a t  th e  i n t e r n a l  c o n s is te n c y  
(Kfi-20) f o r  t h e  1 8 - item  m o d ified  IIQ  in s t r u m e n t  was ,9 6 .
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The e v a l u a t i o n  form which was used by th e  s t u d e n t s  to  
e v a l u a t e  th e  " t e a c h e r "  i n  t h i s  s tu d y  i s  shown i n  Appendix E.
T e s t  i n s t r u m e n t . .
The m u l t i p l e  c h o ic e  t e s t  (see  Appendix F) o v e r  th e  l e c ­
t u r e  t o p i c  (b io c h e m is t ry  o f  memory) was d ev e lo p ed  by Ware 
(1974).  The t e s t  c o n t a i n s  26 f o u r - c h o ic e  i t e m s ,  one i tem  
f o r  each  o f  th e  f a c t s  p r e s e n te d  i n  t h e  h igh  c o n t e n t  l e c t u r e .  
The s t u d e n t s  were i n s t r u c t e d  t o  choose  th e  b e s t  answ er to  
each  i te m  and to  g u e s s  when i n  d o u b t .
The p o i n t - b i s e r i a l  c o r r e l a t i o n s  (item t o  t o t a l  s c o re )  
ran g ed  from .04  t o  .41 f o r  t h e  26 t e s t  i t e m s ;  th e  median 
c o r r e l a t i o n  was . 1 9 .  A range  o f  19 t o  66 was o b se rv ed  f o r  
i te m  d i f f i c u l t i e s .  The median d i f f i c u l t y  l e v e l  was 33 f o r  
th e  26 i t e m s .  Using th e  t o t a l  number o f  c o r r e c t  i t e m s ,  a 
t o t a l  t e s t  s c o re  was computed f o r  each  s t u d e n t .  The i n t e r ­
n a l  c o n s i s t e n c y  r e l i a b i l i t y  (K8-20) f o r  th e  2 6 - i te m  t e s t  was 
r e p o r t e d  by Ware t o  be  , 6 1 ,
P ro ced u re
The academ ic m ajor v a r i a b l e  w i l l  be ig n o re d  a t  th e  t im e  
o f  d a ta  g a t h e r i n g .  T h is  w i l l  a l lo w  s u b j e c t s  who have n a tu ­
r a l  s c i e n c e  m ajo rs  and th o s e  who have s o c i a l  s c i e n c e  m a jo rs  
t o  view th e  t a p e s  a t  th e  same tim e f o r  each o f  th e  fo u r  con­
d i t i o n s ;  h igh  c o n te n t -g o o d  fo rm , h ig h  c o n te n t - p o o r  form , 
low c o n te n t -g o o d  form and low c o n te n t - p o o r  form . A l l  f o u r  
g ro u p s  w i l l  r e c e i v e  th e  fo l lo w in g  v e rb a l  i n s t r u c t i o n s  from 
t h e  e x p e r im e n te r  p r i o r  t o  t h e i r  v iew ing  th e  v id e o ta p e s ;
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Many c o l l e g e s  w i th in  th e  U n iv e r s i ty  have been 
c o n s id e r in g  p roducing  some m a t e r i a l s  t o  be used  as  
su p p lem en ts  to  c la s s ro o m  l e c t u r e s  and te x tb o o k s .
Host o f  you a r e  a v a re  t h a t  s u p p le m e n ta l  r e a d in g s  
i n  te rm s  o f  books and a r t i c l e s  a r e  p u t  on r e s e r v e  
i n  th e  l i b r a r y ,  and t h a t  m a t e r i a l s  a r e  handed o u t 
i n  c l a s s . , A nother s u p p le m e n ta l  so u rc e  o f  m a te r i ­
a l s  t h a t  i s  b e in g  i n v e s t i g a t e d  npv i s  t h e  use o f  
v id e o ta p e s .  Many p r o f e s s o r s  have c o n s id e re d  p a t ­
t i n g  s e l e c t e d  m a t e r i a l s  on v id e o ta p e  t o  expand or 
supp lem ent c l a s s  l e c t u r e s .  These would be a v a i l a ­
b le  t o  s tu d e n t s  on th e  same b a s i s  a s  s e l e c t e d  
r e a d in g s  i n  t h e  l i b r a r y .
Some p r o f e s s o r s  i n  a s s o c i a t i o n  w ith  th e  I n ­
s t r u c t i o n a l  S e r v ic e s  C e n te r  i n  t h e  C o l le g e  o f  Edu­
c a t i o n  have produced  v id e o ta p e s  d i r e c t e d  tow ard  
t h i s  end . B e fo re  t h e s e  t a p e s  a r e  made a v a i l a b l e  
t o  s t u d e n t s ,  how ever, i t  i s  n e c e s s a ry  t h a t  t h e y  be 
e v a lu a te d  i n  te rm s  o f  t h e i r  u s e f u l n e s s .  Because 
o f  yo u r  c o u rse  work i n  p sy c h o lo g y ,  you have been 
asked  t o  p a r t i c i p a t e  i n  t h e  e v a l u a t i o n  of one of 
t h e s e  v id e o ta p e s .  In  k eep in g  w i th  t h e i r  o b j e c t i v e  
o f  on ly  b e in g  s u p p le m e n ta l  m a t e r i a l ,  th e y  have 
been  k e p t  s h o r t .  The v id e o ta p e  i s  a p p ro x im a te ly  
20 m in u te s  lo n g .
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A f te r  jo u  h a ïe  seen  th e  t a p e ,  you w i l l  be 
ask ed  t o  e v a l u a t e  i t .  You w i l l  a l s o  be asked  to  
t a k e  a 2 6 - i te m  t e s t  c o v e r in g  th e  l e c t u r e  t o p i c .
P le a s e  t a k e  your tim e and c o n s id e r  each  item  
on th e  e v a l u a t i o n  and t e s t  form s b e fo re  you r e ­
spond to  i t .  You have a s  much tim e a s  you need to  
co m p le te  th e  form s. Do n o t  p u t  your name on th e  
fo rm s; your answ ers  a r e  c o n f i d e n t i a l  and w i l l  be 
known by no one b u t  y o u r s e l f .
Thank you f o r  your t im e  and your c o o p e ra t io n  
i n  p a r t i c i p a t i n g  i n  t h i s  e v a l u a t i o n .
Each group w i l l  th en  be i n s t r u c t e d  t o  com ple te  P a r t  I  
of th e  e v a l u a t i o n  q u e s t io n n a i r e .  P a r t  I  i n c l u d e s  demo­
g r a p h ic  d a ta  (age , s e x ,  h ig h e s t  g rade  co m p le ted , GPA, and 
academ ic major) and q u e s t io n s  c o n c e rn in g  th e  i n d i v i d u a l s  
f e e l i n g s  abou t t h e  l e c t u r e  t o p i c  (knowledge o f  th e  t o p i c ,  
e x p e c te d  g rad e  i n  a c o u rse  c o v e r in g  t h e  t o p i c  and i n t e r e s t  
in  th e  t o p i c ) . A f te r  P a r t  I  of t h e  q u e s t i o n n a i r e  i s  com­
p l e t e d  by e v e ry o n e ,  t h e  v id e o ta p e d  l e c t u r e  w i l l  be p r e s ­
e n te d .  At t h e  c o m p le t io n  o f th e  l e c t u r e ,  th e  s tu d e n t s  w i l l  
be i n s t r u c t e d  to  co m p le te  P a r t  I I  of th e  q u e s t i o n n a i r e .
T h is  p a r t  i s  co n cern ed  w ith  th e  s tu d e n t s  s a t i s f a c t i o n  w ith  
t h e  l e c t u r e r .  A f te r  everyone has  com pleted th e  e v a l u a t i o n ,  
t h e  g roup  w i l l  be i n s t r u c t e d  to  com ple te  th e  t e s t  over  th e  
l e c t u r e  t o p i c .
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a f t e r  a l l  t h e  da ta  have been c o l l e c t e d ,  each  group w i l l  
be d e b r i e f e d .  The purpose  o f  th e  s tu d y  and th e  h y p o th ese s  
w i l l  be e x p la in e d  t o  t h e  s t u d e n t s ,  and a l l  q u e s t io n s  p e r ­
t a i n i n g  t o  th e  s tu d y  w i l l  be an sw ered . To e n s u re  t h a t  a l l  
s u b j e c t s  have an o p p o r tu n i ty  to  be exposed e q u a l ly  to  th e  
l e c t u r e  s u b j e c t ,  a copy o f  th e  h igh  c o n te n t  (poor form) 
s c r i p t  w i l l  be made a v a i l a b l e  t o  each  s tu d e n t  i n  th e  two 
g roups  t h a t  viewed t h e  low c o n te n t  v id e o ta p e  r e c o r d in g s .
a n a l y s i s
The f i r s t  dependen t m easure f o r  each s u b j e c t  w i l l  be 
o b ta in e d  by summing th e  i n d i v i d u a l  r e s p o n s e s  t o  each o f  th e  
18 e v a lu a t io n  i te m s  ( e v a lu a t io n  s c o r e ) ,  and th e  second de­
pen d en t m easure by summing t h e  s u b j e c t ' s  r e s p o n s e s  t o  th e  26 
i te m s  on th e  s u b j e c t  m a t te r  t e s t  ( c o n te n t  s c o r e ) .
a m u l t i v a r i a t e  a n a l y s i s  o f  v a r ia n c e  te c h n iq u e  w i l l  be 
used t o  t e s t  th e  h y p o th e s e s .  The program OOMaNOTà w i l l  be 
u t i l i z e d  i n  th e  a n a l y s i s .
The amount o f  v a r ia n c e  acco u n ted  f o r  by th e  i n t e r a c t i o n  
e f f e c t s  and each  o f  th e  main e f f e c t s  w i l l  be d e te rm in ed  f o r  
each  o f  t h e  dependen t v a r i a b l e s .
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As per our recent telephone conversation I am enclosing 
four reprints of articles pertaining to our "Doctor Fox" 
research. In addition you may be interested in the 
replication performed by Robert S. Meier; see his doctoral 
dissertation at Purdue University (1977).
You certainly have our permission to use the scripts and 
instruments from our research as you wish for purposes 
of your dissertation research. If I can be of any assis­
tance in this regard let me know.
In case you are looking for ideas, I think it would be 
interesting to study whether student preferences regarding 
lecturer types (measured before viewing a lecture) inter­
act with ratings and or learning (after the lecture).
It may be that the so-called "Doctor Fox Effect" interacts 
with such preferences.
Good luck with your study.
Sincerely,
John E. Ware, Jr.
JEW/df
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F o o tn o te s  R egard ing  Changes Made i n  C o n v e r t in g  Prom Good To
Poor Form S c r i p t s
T a r io n s  chan g es  were r e g n i r e d  in  o rd e r  t o  c o n v e r t  good 
form l e c t n r e  s c r i p t s  i n t o  poor form s c r i p t s .  At p o in t s  
where changes  were r e q u i r e d ,  t h e  changed m a t e r i a l  i s  e n ­
c lo s e d  i n  p a r e n th e s e s  and t h e  s e c t i o n  i s  numbered. The na­
t u r e  o f  t h e  change i s  e x p la in e d  by t h e  f o l lo w in g  f o o tn o t e s :
I .  F o o tn o te s  R egard ing  C o n v e rs io n  from High C o n te n t-P o o r  
Form to  High C ontent-G ood Form
1. E n try  i n  p a r e n th e s e s  o m it te d  f o r  Poor Form l e c t u r e .
2 .  E n try  in  p a r e n th e s e s  o m it te d  f o r  Poor Form l e c t u r e .
3 .  E n try  i n  p a r e n th e s e s  o m it te d  f o r  Poor Form l e c t u r e .
4 .  E n try  i n  p a r e n th e s e s  o m it te d  f o r  Poor form l e c t u r e .
5 .  E n try  i n  p a r e n th e s e s  o m it te d  f o r  Poor Form l e c t u r e .
6 .  E n try  in  p a r e n th e s e s  o m it te d  f o r  Poor Form l e c t u r e .
7 .  S u b s t i t u t e  " e l i m i n a t i n g  him from th e  e x p e r im e n t"  f o r  
th e  Poor Form l e c t u r e .
8 .  E n try  i n  p a r e n th e s e s  o m it te d  f o r  Poor Form l e c t u r e .
9- E n try  i n  p a r e n th e s e s  o m it te d  f o r  Poor Form l e c t u r e .
I I .  F o o tn o te s  R egarding  C o n v e rs io n  from  Low C o n te n t-P o o r  
Form to  Low C onten t-G ood  Form
1. E n try  i n  p a r e n th e s e s  o m it te d  f o r  Poor Form l e c t u r e .
2= E n try  i n  p a r e n th e s e s  o m it te d  f o r  Poor Form l e c t u r e .
3. E n try  in  p a r e n th e s e s  o m it te d  f o r  Poor Form l e c t u r e .
4 . E n try  in  p a r e n th e s e s  o m it te d  f o r  Poor Form l e c t u r e .
5. E n try  i n  p a r e n th e s e s  o m it te d  f o r  Poor Form l e c t u r e .
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6 . E n try  i n  p a re n th e s a s  o m it te d  f o r  Poor Form l e c t u r e ,
7 .  E n try  i n  p a r e n th e s e s  o m it te d  f o r  Poor Form l e c t u r e ,
8 .  E n try  i n  p a re n th e s e s  o m it te d  f o r  Poor Form l e c t u r e .
9 .  S u b s t i t u t e  " th u s  e l im in a t in g  him from th e  e x p e r i ­
ment" f o r  Poor Form l e c t u r e .
10. E n try  i n  p a r e n th e s e s  o m it te d  f o r  Poor Form l e c t u r e .
11. E n try  i n  p a r e n th e s e s  o m it te d  f o r  Poor Form l e c t u r e .
12. E n try  i n  p a r e n th e s e s  o m it te d  f o r  Poor Form l e c t u r e .
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L e c tu re  on th e  B io ch em is try  of Memory
These d ay s ,  e d u c a to r s  in  America t a l k  a g r e a t  d e a l  
abou t t h e  in n o v a t iv e  hardware o f  e d u c a t io n  a b o u t  com puter-  
a s s i s t e d  i n s t r u c t i o n ,  8mm c a r t r i d g e - l o a d i n g  p r o j e c t o r s ,  mi­
c r o t r a n s p a r e n c i e s ,  and o t h e r  d e v ic e s .  The em p h as is  i s  on 
d e v ic e s ,  b u t  tomorrow? W ell, i n  th e  n o t t o o  d i s t a n t  f u t u r e  
t h e y  may w e l l  be t a l k i n g  ab o u t  e n z y m e -a s s i s te d  i n s t r u c t i o n ,  
p r o t e in  memory c o n s o l i d a t o r s ,  a n t i b i o t i c  memory r e p e l l e r s ,  
and t h e  c h e m is t ry  o f  t h e  b r a i n .  T ha t may be th e  p h ra se  o f 
th e  f u t u r e — th e  c h e m is t ry  o f th e  b r a i n .  A lthough th e  psy­
c h o lo g i s t s *  l e a r n i n g  t h e o r i e s  d e r iv e d  from t h e  s tu d y  o f  
m aze-running  r a t s  o r  t a r g e t - p e c k in g  p ig e o n s  have f a i l e d  to  
p ro v id e  i n s i g h t s  i n t o  th e  e d u c a t io n  o f  c h i l d r e n ,  t h e r e  i s  
n o th in g  wrong w ith  l e a r n i n g  th e o r y — i t ' s  j u s t  in a d e q u a te .
I t  i s  u n l i k e l y ,  v e ry  u n l i k e l y ,  t h a t  what i s  now b e in g  d i s ­
covered  by th e  p s y c h o lo g i s t ,  c h e m is t ,  and n e u r o p h y s io lo g i s t  
abou t r a t - b r a i n  c h e m is t ry  can d e v ia t e  w idely from what we 
w i l l  e v e n tu a l ly  d i s c o v e r  a b o u t  th e  c h e m is t ry  o f  th e  human 
b r a i n .
C o n s id e r  t h i s  exam ple, most a d u l t s ,  (even c o l l e g e  pro­
f e s s o r s  who a r e  n o t  s e n i l e ) i  can  r e p e a t  a s e r i e s  o f  seven 
numbers— 8 , 4 , 8 , 8 , 3 , 9 , 9 — im m ed ia te ly  a f t e r  t h e  s e r i e s  i s  
r e a d .  I f ,  how ever, th e y  a r e  asked  t o  r e p e a t  t h e s e  numbers 
t h i r t y  m in u tes  l a t e r ,  most w i l l  f a i l  ( in c lu d in g  even th e  
c o l l e g e  p r o f e s s o r s — most w i l l  f a i l ) 2 , Now in  t h e  f i r s t  i n ­
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s t a n c e ,  we a re  d e a l in g  w ith  th e  im m ediate memory sp an ; and 
in  th e  second , w ith  lo n g - te rm  memory. These b a s i c  beha­
v i o r a l  o b s e r v a t io n s  l i e  b eh in d  what i s  c a l l e d  th e  tw o - s ta g e  
p ro c e s s  th e o r y .
A ccording  t o  a common v a r i a n t  o f  th e s e  n o t i o n s ,  immedi­
a t e l y  a f t e r  each l e a r n i n g  t r i a l — in d e e d ,  a f t e r  e v e ry  e x p e r i ­
ence— a s h o r t - l i v e d  e l e c t r o c h e m ic a l  p ro c e s s  i s  e s t a b l i s h e d  
i n  t h e  b r a i n .  T h is  p r o c e s s ,  so goes  th e  a s su m p tio n ,  i s  th e  
p h y s io l o g i c a l  mechanism which c a r r i e s  th e  s h o r t - t e r m  memory, 
w i th in  a few seco n d s  o r  m in u te s ,  however, t h i s  p ro c e s s  de­
c a y s  and d i s a p p e a r s ;  b u t  b e f o re  doing  so ,  i f  a l l  sy s te m s  a r e  
go, t h e  s h o r t - t e r m  e l e c t r o c h e m ic a l  p ro c e s s  t r i g g e r s  a second  
s e r i e s  o f  e v e n ts  i n  t h e  b r a i n .  T h is  second p ro c e s s  i s  chem­
i c a l  i n  n a tu r e  and i n v o lv e s ,  p r i m a r i l y ,  th e  p ro d u c t io n  of 
new p r o t e i n s  and th e  i n d u c t io n  o f  h ig h e r  en zy m atic  a c t i v i t y  
l e v e l s  i n  th e  b r a in  c e l l s .  T h is  p r o c e s s  i s  more e n d u r in g  
and s e r v e s  a s  th e  p h y s io l o g i c a l  s u b s t r a t e  o f  our  lo n g - te rm  
memory.
I t  would fo l lo w  t h a t  one ap p ro ach  to  t e s t i n g  ou r  t h e o r y  
would be to  p ro v id e  a s u b j e c t  w ith  some e x p e r ie n c e  o r  o t h e r ,  
th e n  i n t e r r u p t  th e  s h o r t - t e r m  e l e c t r o c h e m ic a l  p ro c e s s  imme­
d i a t e l y — b e fo re  i t  has had an o p p o r tu n i ty  t o  e s t a b l i s h  th e  
lo n g - te rm  p ro c e s s .  I f  t h i s  were d one , our s u b j e c t  sh o u ld  
never  d e v e lo p  a lo n g - te rm  memory f o r  t h a t  e x p e r i e n c e .
How a t  t h e  A lb e r t  E i n s t e i n  M edical s c h o o l  in  New York, 
Dr. Murray J a r v i k  h as  d e v is e d  a "s tep -dow n" p ro c e d u re  based
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on th e  f a c t  t h a t  when a r a t  i s  p laced  on a sm a l l  p la t fo rm  a 
few in c h e s  above th e  f l o o r ,  t h e  r a t  w i l l  s t e p  down onto  th e  
f l o o r  w i th in  a  few seco n d s .  How th e  r a t  w i l l  do t h i s  con­
s i s t e n t l y ,  day a f t e r  d ay . Suppose t h a t  one day th e  f l o o r  i s  
e l e c t r i f i e d ,  and s te p p in g  o n to  i t  p ro d u ces  a p a i n f u l  shock , 
ghen th e  r a t  i s  a f te rw a r d  p u t  back on the p la t fo r m — even 24 
h o u rs  l a t e r — i t  w i l l  n o t budge from t h e  p la t fo r m ;  i t  w i l l  
rem ain  t h e r e  u n t i l  th e  e x p e r im e n te r  g e t s  t i r e d  and c a l l s  t h e  
e x p e r im e n t  q u i t s .  Tha t r a t  has  t h u s  d em o n s tra ted  t h a t  he 
h a s  a lo n g - te rm  memory f o r  t h a t  p a i n f u l  e x p e r ie n c e .
Now, i f  we t a k e  a n o th e r  r a t ,  b u t  t h i s  t im e  i n t e r f e r e  
w ith  h i s  s h o r t - t e r m  memory p ro c e s s  im m ed ia te ly  a f t e r  he has 
s te p p e d  o n to  t h e  e l e c t r i f i e d  f l o o r ,  tl^e r a t  sh o u ld  show no 
ev id e n c e  o f  hav ing  e x p e r ie n c e d  a sh o ck  when t e s t e d  t h e  n ex t  
day , s i n c e  we have n o t g iv en  h i s  s h o r t - t e r m  e l e c t r o c h e m ic a l  
memory p ro c e s s  an o p p o r tu n i ty  t o  i n i t i a t e  th e  lo n g - te rm  p ro ­
t e in - e n z y m a t ic  p r o c e s s .  To i n t e r r u p t  the  s h o r t - t e r m  p ro c ­
e s s ,  J a r v i k  p a s s e s  a mild e l e c t r i c  c u r r e n t  a c r o s s  th e  b r a in  
o f  th e  a n im a l.  How, th e  c u r r e n t  i s  n o t  s t r o n g  enough t o  
cau se  i r r e p a r a b l e  harm to  th e  b r a in  c e l l s ,  b u t i t  does r e ­
s u l t  i n  a ve ry  h ig h  l e v e l  o f  a c t i v a t i o n  of th e  neurons  in  
t h e  b r a i n ,  t h u s  d i s r u p t i n g  th e  s h o r t - t e r m  e le c t r o c h e m ic a l  
memory p r o c e s s .  I f  t h i s  t r e a tm e n t  f o l lo w s  c l o s e ly  enough 
a f t e r  t h e  a n i m a l ' s  f i r s t  e x p e r ie n c e  w ith  th e  f o o t  sh o c k ,  and 
we t e s t  th e  r a t  a day l a t e r ,  t h e  r a t  a c t s  a s  i f  t h e r e  were 
no memory f o r  y e s t e r d a y ' s  e v e n t ;  th e  r a t  j a u n t i l y  and
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prom ptly  s t e p s  down from th e  p la t fo rm  with no a p p a re n t  ex­
p e c t a t i o n  o f  shock .
When a lo n g - te rm  i n t e r v a l  i s  i n t e r p o s e d  between th e  
f i r s t  f o o t  shock  and th e  e l e c t r i c  c u r r e n t  ( th ro u g h  th e  
b ra in )  t r e a t m e n t ,  t h e  r a t  does  remember t h a t  f o o t  sho ck , and 
i t  re m a in s  on th e  p la t fo rm  when t e s t e d  th e  n e x t  day . T h is ,  
a g a in ,  i s  what we sh o u ld  have e x p e c te d  from ou r  th e o ry .  The 
s h o r t - t e r m  e l e c t r o c h e m ic a l  p ro c e s s  has now had t im e  to  s e t  
up th e  lo n g - te rm  c h e m ic a l  memory p ro c e s s  b e f o re  i t  was d i s ­
r u p te d  ,
Some w ell-know n e f f e c t s  o f  a c c i d e n t a l  human i n j u r y  seem 
t o  p a r a l l e l  t h e s e  f i n d i n g s .  I n j u r i e s  which produce a tempo­
r a r y  l o s s  o f  c o n s c io u s n e s s  b u t no a p p a re n t  damage to  b ra in  
t i s s u e  can  c a u se  t h e  p a t i e n t  t o  e x p e r ie n c e  a "gap" in  h i s  
memory f o r  t h e  e v e n t s  j u s t  p re c e d in g  th e  a c c i d e n t .  T h is  r e ­
t r o g r a d e  am nesia can  be u n d e rs to o d  on th e  assu m p tio n  t h a t  
t h e  e v e n t s  im m ed ia te ly  p r i o r  t o  t h e  a c c id e n t  were s t i l l  be­
in g  c a r r i e d  by t h e  s h o r t - t e r m  memory p ro c e s s e s  a t  th e  tim e  
o f  th e  i n j u r y ,  and t h e i r  d i s r u p t i o n  by th e  i n j u r y  was s u f f i ­
c i e n t  t o  p re v e n t  t h e  i n d u c t io n  o f  th e  lo n g - te rm  memory p ro c ­
e s s e s .  The p a t i e n t  a s k s  "Bhere am I ? "  not o n ly  because  he 
d o es  n o t  r e c o g n iz e  th e  h o s p i t a l ,  b u t  a l s o  he ca n n o t  remember 
how he became i n j u r e d .
Work, co n d u c ted  by Dr. B ern a rd  A g ian o ff  a t  th e  U niver­
s i t y  o f  M ichigan M edical S ch o o l ,  s u p p o r t s  th e  h y p o th e s is  
t h a t  t h e  s y n t h e s i s  o f new b r a in  p r o t e i n s  i s  c r u c i a l  f o r  th e
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e s ta b l i s h m e n t  o f  th e  lo n g - te rm  memory p r o c e s s .  He a rg u es  
t h a t  i f  we co u ld  p r e v e n t  th e  fo rm a t io n  of new p r o t e in s  in  
t h e  b r a i n ,  th en — a l th o u g h  th e  s h o r t - t e r m  e l e c t r o c h e m ic a l  
memory p ro c e s s  i s  n o t  i n t e r f e r e d  w ith —  th e  lo n g - te rm  memory 
p ro c e s s  co u ld  n ev er  become e s t a b l i s h e d .
Much o f  A g r a n o f f 's  work h as  been done w ith  g o l d f i s h .
Now h e  does t h i s  i n  t h i s  manner. The f i s h  i s  p la c e d  in  one 
end o f  a sm a l l  r e c t a n g u l a r  t a n k ,  which i s  d iv id e d  i n t o  two 
h a lv e s  by a b a r r i e r  which e x te n d s  from  th e  bo ttom  to  j u s t  
below th e  s u r f a c e  o f  th e  w a te r .  When a l i g h t  i s  tu rn e d  on , 
t h e  f i s h  must swim a c r o s s  th e  b a r r i e r  in to  th e  o t h e r  s id e  o f  
t h e  ta n k  w ith in  tw en ty  seco n d s— o th e rw is e ,  he r e c e i v e s  an 
e l e c t r i c  shock . T h is  t r a i n i n g  i s  c o n t in u e d  f o r  s e v e r a l  t r i ­
a l s  u n t i l  t h e  an im al l e a r n s  t o  swim q u ic k ly  t o  t h e  o th e r  
s i d e  when th e  l i g h t  i s  tu rn e d  on. H ost g o l d f i s h  l e a r n  t h i s  
sh o ck -a v o id a n c e  t a s k  q u i t e  e a s i l y  and th ey  remember i t  f o r  
many d ay s .  Im m ediate ly  b e f o r e — and i n  some e x p e r im e n ts ,  im­
m e d ia te ly  a f t e r — t r a i n i n g ,  A granoff  i n j e c t s  t h e  a n t i b i o t i c  
puromycin i n t o  t h e  g o l d f i s h ' s  s k u l l .  Now purom ycin , a s  some 
of you may know, i s  a  p r o t e i n  i n h i b i t o r  and p r e v e n t s  t h e  
fo rm a t io n  o f  new p r o t e i n s  i n  th e  b r a i n ' s  n e u ro n s .  ( I f  by 
any chance  you d i d ' t  know t h a t  b e f o r e ,  you do know t h a t  
now .)3 A f te r  i n j e c t i o n ,  A g ran o ff  f i n d s  t h a t  t h e  g o l d f i s h  a r e  
n o t  im p a ire d  in  t h e i r  a c q u i s i t i o n  o f th e  sh o c k -a v o id a n c e  
t a s k ,  b u t ,  when t e s t e d  a day o r  so l a t e r ,  th e y  show a lm ost 
no r e t e n t i o n  f o r  th e  t a s k .
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These r e s n l t s  seem t o  mean t h a t  th e  s h o r t - t e r m  memory 
p r o c e s s ,  which h e lp s  th e  an im al remember from one t r i a l  t o  
t h e  n e x t  and th u s  p e rm its  him to  l e a r n  in  th e  f i r s t  p l a c e ,  
i s  n o t  dependen t upon th e  fo rm a t io n  o f  new p r o t e i n s ;  b u t  
t h a t  t h e  lo n g - te rm  p ro c e s s  which h e l p s  th e  an im a l  remember 
from one day t o  t h e  n ex t and th u s  p e rm its  him t o  r e t a i n  what 
he had l e a r n e d ,  i s  d ep en d en t  upon th e  p ro d u c t io n  o f  new p ro ­
t e i n s .  Again, a s  i n  t h e  i n s t a n c e  o f  J a r v i k ' s  r a t s ,  i f  th e  
puromycin i n j e c t i o n  comes more th a n  one hour a f t e r  l e a r n i n g ,  
i t  has  no e f f e c t  on l a t e r  memory— th e  lo n g - te rm  memory p ro c ­
e s s  p resum ably  has  a l r e a d y  been e s t a b l i s h e d  and th e  i n h ib ­
i t i o n  o f  p r o t e i n  s y n t h e s i s  can  no lo n g e r  a f f e c t  memory. In  
t h i s  a n t i b i o t i c ,  t h e r e f o r e ,  we have found o u r  f i r s t  chem ica l 
memory e r a s u r e — o r ,  p e rh a p s  more a c c u r a t e l y ,  a ch em ica l 
lo n g - te rm  memory p r e v e n t a t i v e .  Almost i d e n t i c a l  f i n d i n g s ,  
by t h e  way, have been r e p o r t e d  by o t h e r  w orkers  i n  o th e r  
l a b o r a t o r i e s  working w ith  such  a n im a ls  a s  mice and r a t s ,  
w hidi a r e  f a r  removed from g o l d f i s h .
Dr. H olger Hyden i n  Sweden a l s o  p o s t u l a t e s  t h a t  t h e  
c r e a t i o n  of p r o t e i n  i s  e s s e n t i a l  t o  t h e  fo rm a t io n  o f  lo n g ­
te rm  memory. Dr. Hyden co n d u c ted  e x p e r im e n ts  and e s t a b ­
l i s h e d  t h a t  when a no rm a lly  l e f t - h a n d e d  r a t  i s  f o r c e d  t o  
l e a r n  to  use h i s  r i g h t  hand t o  g e t  h i s  fo o d ,  c e l l s  i n  th e  
most h ig h ly  developed  p a r t  o f  th e  b r a i n ,  th e  c o r t e x ,  p ro d ­
uced a s p e c i a l  k ind  o f  s u b s ta n c e  c a l l e d  RNA a s  w e l l  as  p ro ­
t e i n s .  He d is c o v e re d  t h a t  s t i m u l a t i o n  of human n e u ro n s ,  
n e rv e  c e l l s ,  c a u s e s  some o f  th e  m i l l i o n s  o f r i b o n u c l e i c
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a c i d ,  SNA, m o le c u le s  i n s i d e  th e n  t o  g iv e  o r d e r s  to  g l i a  
c e l l s  t o  m an u fac tu re  new p r o t e i n s .  The n a tu r e  and p a t t e r n  
o f t h e s e  p r o t e i n s  c o n ta in  an  im p r in t  o f  som eth ing  t h a t  has  
been p e r c e iv e d  and may become p a r t  o f  memory.
In  f a c t ,  some o f  my c o l l e a g u e s  have p ro v id e d  p r e l im i ­
n a ry  e v id e n c e  s u g g e s t in g  t h a t  a l e a r n e d  r e s p o n s e  can be 
t r a n s f e r r e d  from one an im al t o  a n o t h e r  by g iv in g  th e  un­
t r a i n e d  an im al b r a i n  e x t r a c t  from t h e  an im al who has  l e a r n e d  
t h e  r e s p o n s e .  (Now t h e  p o s s i b i l i t i e s  of t h i s  b r in g s  t o  mind 
a s t o r y  r e g a r d in g  one p o s s i b l e  outcome o f t h i s  work. Imag­
i n e ,  i f  you w i l l ,  an i n t e l l e c t u a l  su p e rm a rk e t .  Now an i n d i ­
v i d u a l  w alks up t o  t h e  meat c o u n te r  o f  t h i s  m arket and r e ­
q u e s t s  a pound o f  b r a i n s .  The g r o c e r  i n q u i r e s  a s  to  t h e  
k in d  d e s i r e d .  He i n d i c a t e s  t h a t  he h as  monkey b r a i n s  on 
s p e c i a l  f o r  $1 .6 9  a pound, he h a s  some human b r a i n s  a t  $3 .09  
a pound, and p r o f e s s o r s '  b r a i n s  a t  $117.95 a pound. How t h e  
cu s to m er a s k s  him, "How come t h i s  d i s c re p a n c y  in  p r i c e  be­
tween human b r a i n s  and p r o f e s s o r  b r a in s ? "  H e l l ,  t h e  g r o c e r  
lo o k s  a t  t h e  man and s a y s ,  "My d e a r  f e l l o w ,  DO ÏOD REALIZE 
HOW MAHÏ PROFESSORS IT TAKES TO HAKE A POUND OF BRAINS!" 
There may be a b i t  more t r u t h  i n  t h a t  p a r t i c u l a r  s t o r y  than  
many o f  us would l i k e  to  t h i n k . ) *
To go on w ith  Dr. Hyden i n  Sweden, he has a l s o  d e t e r ­
mined t h a t  th e  i n j e c t i o n  o f  a r e a s o n a b ly  pu re  e x t r a c t  o f  
b r a in  DNÂ i n t o  some an im a ls  p ro d u ces  a d o u b l in g  in  th e  r a t e  
o f  p r o t e i n  s y n t h e s i s  w i th in  an  h o u r .  T h is  may have g r e a t
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i m p l i c a t i o n s  f o r  man s in c e  we know t h a t  o n tp u t  o f  BHA and 
t h i s  p r o t e in  s y n t h e s i s  d e c r e a s e s  w ith  age! Now i f  i t  i s  de­
te rm in e d  t h a t  th e  ty p e  o f  p r o t e i n  produced by i n j e c t i o n  of 
D8A i s  a f u n c t i o n a l l y  v a lu a b le  type  and i s  a l a s t i n g  a f f e c t ,  
we may be on th e  way t o  p ro c e d u re s  f o r  d e c r e a s in g  s e n i l i t y !
I t  i s  im p o r ta n t ,  o f  c o u r s e ,  t h a t  c o r r e l a t e s  o f some o f  
t h e s e  f i n d i n g s  have been r e p o r t e d  f o r  humans. I  am somewhat 
co n cern ed  when a l l  o f  t h e  e v id e n c e  i s  from r a t  s t u d i e s .
E a ts  a r e  (c u te  l i t t l e  d e v i l s  b u t  th e y  a r e ) s  j u s t  r a t s !  I  am 
p a r t i c u l a r l y  co n ce rn ed  when f i n d i n g s  from r a t  s t u d i e s  d o n ' t  
a g r e e .  I  am even  more c o n c e rn e d  when th e  r e s u l t s  w ith  r a t s  
seem t o  d i f f e r  a c c o rd in g  t o  t h e  t h e o r e t i c a l  p o s i t i o n  o f  th e  
r e s e a r c h e r .  A number o f  w r i t e r s  have t a l k e d  ab o u t  t h i s  ex­
p e c ta n c e  o r  e x p e r im e n te r  b ia s  e f f e c t .  H e l l ,  maybe i t  i s  
j u s t  t h a t  o u r  r a t s  on t h e  E a s t  C oas t a r e  d i f f e r e n t  from r a t s  
in  C a l i f o r n i a .  However, I  am rem inded  of th e  p r a c t i c e  in  
some l a b o r a t o r i e s  o f  e l i m i n a t i n g  from an e x p e r im e n t  th o se  
r a t s  t h a t  d o n ' t  perform  p r o p e r ly .  (Do you know what I  mean? 
(R efe rence  t o  Audience) H e l l ,  I  se e  some o f  you s m i l in g  so 
some o f  you do know what I  mean.)* H e l l ,  what do you do w ith  
one r a t  o u t  o f  30 i n  an e x p e r im en t  who i n s i s t s  on a lw ays 
t u r n in g  l e f t  i n  a maze? He keeps  go ing  l e f t  when a l l  o f  h i s  
r e i n f o r c e r s  say  go r i g h t !  Go r i g h t ,  young man, go r i g h t .  
H e l l ,  some s c i e n t i s t s  p ic k  him up by th e  t a i l  and th e y  whack 
him on th e  s id e  o f  t h e  t e s t  s t a n d  (send ing  him t o  t h a t  
" g r e a t  maze" i n  t h e  s k y ,  where th o s e  l e f t  hand t u r n s  a r e
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p e r m i s s i b l e . ) ?  So much f o r  th o s e  k ind  of i n d i v i d u a l  d i f f e r ­
e n c e s .  Hajbe t h a t  i s  why we have G e s t a l t  r a t s  in  some 
p l a c e s  and S k in n e r ia n  r a t s  in  o th e r  p la c e s .  Hey, have you 
e v e ry  c o n s id e re d ,  we may be s e l e c t i v e l y  b re e d in g  r a t s  who 
l e a r n  and perform  a c c o rd in g  t o  t h e  p r e v a le n t  t h e o r e t i c a l  
p o s i t i o n  a t  a g iv en  u n i v e r s i t y .  (Now t h a t ' s  a th o u g h t ! )*
To c o n t in u e ,  t h u s  f a r ,  l a d i e s  and gen tlem en , I  have 
been  t a l k i n g  ab o u t  d i s r u p t i n g  o r  p re v e n t in g  th e  fo rm a tio n  o f  
memory a s  w e l l  a s  n a t u r a l  s t i m u l a t i o n  of th e  b r a i n .  Dr. 
J a n e s  L. HcGaugh o f  th e  U n iv e r s i ty  o f  C a l i f o r n i a  a t  R iv e r­
s i d e  has  argued  t h a t  i n j e c t i o n  o f  c e n t r a l  ne rv o u s  system 
s t i m u l a n t s  such  a s  s t r y c h n i n e ,  p i c r o to x i n ,  o r  m e tra zo l  
s h o u ld  en h an ce , f o r t i f y ,  o r  ex ten d  th e  a c t i v i t y  o f th e  
s h o r t - t e r m  e l e c t r o c h e m ic a l  memory p ro c e s s e s  and th u s  i n ­
c r e a s e  th e  p r o b a b i l i t y  t h a t  th e y  w i l l  be s u c c e s s f u l  in  i n i ­
t i a t i n g  lo n g - te rm  memory p r o c e s s e s .  From t h i s  i t  fo l lo w s  
t h a t  t h e  i n j e c t i o n  o f  CNS s t i m u l a n t s  im m ed ia te ly  b e fo re  o r  
a f t e r  t r a i n i n g  sh o u ld  im prove l e a r n i n g  p e rfo rm an ce .  That i s  
p r e c i s e l y  what HcGaugh found— t o g e t h e r  with s e v e r a l  a d d i ­
t i o n a l  r e s u l t s  which have im p o r ta n t  i m p l i c a t i o n s  f o r  o u r  
c o n c e rn s  to d a y .
In  one o f  HcGaugh's most r e v e a l i n g  e x p e r im e n ts ,  e ig h t  
g ro u p s  o f  mice from two d i f f e r e n t  h e r e d i t a r y  backgrounds 
were g iv en  th e  problem  o f  l e a r n i n g  a s im p le  maze. Immedi­
a t e l y  a f t e r  c o m p le t in g  t h e i r  l e a r n in g  t r i a l s ,  f o u r  groups 
from each  s t r a i n  were i n j e c t e d  w ith  a d i f f e r e n t  dosage of
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m e tra z o l— from none to  f i v e ,  10 and 20 m il l ig ra m s  p e r  k i l o ­
gram o f  w e ig h t .  F i r s t ,  i t  was a p p a r e n t  t h a t  t h e r e  a re  h e r e -  
i d t a r y  d i f f e r e n c e s  i n  l e a r n i n g  a b i l i t y — a r e l a t i v e l y  b r i g h t  
s t r a i n  and a r e l a t i v e l y  d u l l  one . S eco n d ly ,  by p r o p e r ly  
do s in g  th e  a n im a ls  w ith m e t r a z o l ,  th e  l e a r n in g  perfo rm ance  
in c r e a s e d  a p p r e c i a b ly .  Under t h e  o p t im a l  d o sag e ,  th e  m etra ­
z o l  a n im a ls  showed ab o u t 40 p e r  c e n t  improvement i n  l e a r n i n g  
a b i l i t y  o v e r  t h e i r  u n t r e a t e d  b r o t h e r s .  The improvement un­
d e r  m e t r a z o l ,  i n  f a c t ,  was so g r e a t ,  t h a t  th e  d u l l  a n im a ls ,  
when t r e a t e d  w ith  10 m i l l ig ra m s ,  d id  s l i g h t l y  b e t t e r  th an  
t h e i r  u n t r e a t e d  b u t  h e r e d i t a r i l y  s u p e r i o r  c o l l e a g u e s .
I n  m e tra z o l  we n o t o n ly  have a c h e m ic a l  f a c i l i t a t o r  o f  
l e a r n i n g ,  b u t  one which a c t s  a s  th e  " G re a t  E q u a l iz e r "  among 
h e r e d i t a r i l y  d i f f e r e n t  g ro u p s .  As t h e  dosage was in c r e a s e d  
f o r  t h e  d u l l  n ic e  from none t o  f i v e  t o  10 m i l l ig r a m s ,  t h e i r  
pe rfo rm ance  im proved. Mow beyond th e  10 m il l ig ra m  p o in t  f o r  
th e  d u l l  m ice , however, and beyond t h e  f i v e - m i l l i g r a m  p o in t  
f o r  t h e  b r i g h t  m ice ,  i n c r e a s e d  s t r e n g t h  o f  th e  m e tra zo l  so­
l u t i o n  r e s u l t e d  i n  a d e t e r i o r a t i o n  i n  l e a r n i n g .  From t h i s ,  
we can draw two m o ra ls .  F i r s t ,  th e  o p t im a l  dosage o f  chem i­
c a l  l e a r n i n g  f a c i l i t a t o r s  w i l l  vary  g r e a t l y  w ith  th e  i n d i ­
v i d u a l  t a k in g  t h e  drug . There  i s ,  i n  o th e r  words, an i n t e r ­
a c t i o n  between h e r e d i t y  and d r u g s .  Second, t h e r e  i s  a l i m i t  
to  th e  i n t e l l e c t u a l  power o f  (even a hopped-up S ou thern  C al­
i f o r n i a  su p e r )*  mouse!
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How we a l r e a d y  have a v a i l a b l e  a f a i r l y  e x t e n s iv e  c l a s s  
o f  d ra g s  which can f a c i l i t a t e  l e a r n i n g  and memory i n  a n i ­
m als. Â c l o s e r  ex a m in a tio n  o f  McGaugh's r e s u l t s  and th e  
work o f  t h e r s ,  how ever, a l s o  s u g g e s t s  t h a t  t h e s e  d rugs  do 
n o t  work i n  a  m o n o l i th ic  manner on som eth ing  c a l l e d  " l e a r n ­
in g "  o r  "memory". I n  some i n s t a n c e s ,  th e  d ru g s  s e e  to  a c t  
on " a t t e n t i v e n e s s " ;  i n  some , on th e  a b i l i t y  t o  v a ry  o n e 's  
a t t a c k s  on a problem ; i n  some, on p e r s i s t e n c e ;  i n  some, on 
im m ediate  memory; i n  some, on lo n g - te rm  memory. Now, t h i n k ,  
d i f f e r e n t  d ru g s  work d i f f e r e n t i a l l y  f o r  d i f f e r e n t  s t r a i n s ,  
f o r  d i f f e r e n t  i n d i v i d u a l s ,  f o r  d i f f e r e n t  i n t e l l e c t u a l  t a s k s ,  
and f o r  d i f f e r e n t  l e a r n i n g  com ponents .
Do a l l  t h e s e  r e s u l t s  mean t h a t  we w i l l  soon be a b le  to  
s u b s t i t u t e  a pharm acopoeia  of d ru g s  f o r  our  v a r io u s  s c h o o l-  
en r ic h m e n t and in n o v a t iv e  e d u c a t io n  p rogram s, and t h a t  most 
e d u c a to r s  w i l l  soon b e  t e c h n o l o g i c a l l y  unemployed— o r  w i l l  
have t o  r e t o o l  and t u r n  in  t h e i r  s c h o o lm a s t e r 's  gown f o r  a 
p h a r m a c i s t ' s  j a c k e t .  Ho. Ho. The answer i s  no— as th e  
B erke ley  e x p e r im e n ts  on th e  in f lu e n c e  o f  e d u c a t io n  and 
t r a i n i n g  on b r a in  anatomy and c h e m is t ry  s u g g e s t s  t h e  oppo­
s i t e .  Now, I  w i l l  have much more t o  say  a b o u t  t h i s  in  th e  
l e c t u r e s  t o  fo l lo w  i n  t h i s  Advancing S c ien ce  S e r i e s  on th e  
S c ie n c e  o f Memory.
B ut, we have made a s t a r t  h e re ,  i e  have done some 
p r e t t y  im p re s s iv e  t h i n g s  i n  o u r  a n im a l l a b o r a t o r i e s .  Given 
t h i s  s t a r t  we need t o  go on w ith  an i n t e n s i v e  f u r t h e r  p ro ­
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gram o f  r e s e a r c h — w ith  a n im a ls  and w ith  c h i l d r e n — which 
s e e k s  to  s p e l l  o u t  t h e  f u r t h e r  c o m p le x i t i e s  betw een chem i­
c a l s  and memory. An u n d e r s ta n d in g  o f  th e s e  i n t e r r e l a t i o n ­
s h i p s ,  I  f e e l ,  can  pay o f f  handsom ely . C e r t a i n l y  we need 
n o t  w a i t  f o r  th e  f u t u r e .  The f u t u r e  i s  now. The f u t u r e  i s  
h e r e .  ME KSOS ENOOGH SIGHT HOi TO GET STARTED!!
The b io c h e m is t  and th e  t e a c h e r  o f  th e  f u t u r e  w i l l  com­
b in e  t h e i r  t e c h n o lo g ie s  f o r  t h e  e d u c a t io n a l  and i n t e l l e c t u a l  
developm ent o f  t h e  c h i l d .  Tommy n e e d s  a b i t  more im m ediate  
memory so  we g iv e  him a s t i m u l a t o r ;  Jack  c o u ld  do with a 
c h e m ic a l  a t t e n t i o n - s p a n  s t r e t c h e r ;  H achel n eed s  an a n t i c h o ­
l i n e s t e r a s e  t o  s low  down h e r  m en ta l  p r o c e s s e s ;  Jo a n ,  some 
purom ycin— sh e  remembers to o  many d e t a i l s ,  and she g e t s  
l o s t .
S u re ,  ou r  d a t a  has  come from g o l d f i s h ,  and r a t s ,  and 
r o d e n t s ,  and worms. But i s  anyone so  c e r t a i n  t h a t  t h e  chem­
i s t r y  o f t h e  b r a in  o f ,  s a y ,  a r a t  which i s  a f t e r  a l l  a 
f a i r l y  complex mammal, i s  so  d i f f e r e n t  from t h a t  o f  th e  
b r a i n  o f  a human b e in g  t h a t  he d a re  n e g l e c t  t h i s  c h a l l e n g e —  
- o r  even  gamble— when th e  s t a k e s  a r e  so h igh?  He have so 
much t o  g a in .
Think about i t .  (Pause)
Think abou t i t .
Thank you.
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L e c tu re  on th e  B io c h e m is try  of Memory
These d ays ,  e d u c a to r s  in  America a re  t a l k i n g  a g r e a t  
d e a l  a b o u t  th e  in n o v a t iv e  hardw are  o f  e d u c a t io n ,  com puter 
a s s i s t e d  i n s t r u c t i o n ,  8mm c a r t r i d g e - l o a d i n g  p r o j e c t o r s ,  mi- 
c r o t r a n s p a r e n c i e s ,  and o t h e r  d e v i c e s .  In  t h e  n o t  to o  d i s ­
t a n t  f u t u r e ,  th e y  may w e l l  be t a l k i n g  abou t e n z y m e -a s s i s te d  
i n s t r u c t i o n ,  p r o t e i n  memory c o n s o l i d a t o r s ,  a n t i b i o t i c  memory 
r e p e l l e r s ,  and th e  c h e m is t ry  of t h e  b r a i n .  The c h e m is t ry  o f  
t h e  b r a i n — p e rh a p s  th e  p h rase  o f  th e  f u t u r e .  Although th e  
p s y c h o l o g i s t s '  l e a r n in g  t h e o r i e s  d e r iv e d  from th e  s tu d y  o f  
m aze-runn ing  r a t s  o r  t a r g e t - p e c k i n g  p ig e o n s  have f a i l e d  to  
p r o v id e  i n s i g h t s  i n t o  t h e  e d u c a t io n  o f  c h i l d r e n ,  t h e r e  i s  
n o th in g  worong w ith  l e a r n i n g  th e o r y .  I t  i s  j u s t  in a d e q u a te .  
I t  i s  u n l i k e l y  t h a t  what i s  now b e in g  d is c o v e re d  by th e  psy­
c h o l o g i s t ,  t h e  c h e m is t ,  t h e  n e u r o p h y s io lo g i s t  a b o u t  r a t -  
b r a in  c h e m is t ry  can  d e v i a t e  w ide ly  from  what we w i l l  e v e n tu ­
a l l y  d i s c o v e r  a b o u t  th e  c h e m is t ry  of th e  human b r a i n .
The d a ta  a r e  n o t ,  how ever, r e s t r i c t e d  t o  f i n d i n g s  from 
s t u d i e s  o f  sub-human a n im a ls .  9e have some v e ry  c o n v in c in g  
d i r e c t  and i n d i r e c t  e v id e n c e  from s t u d i e s  o f  humans as  w ell 
a s  c l i n i c a l  r e p o r t s  which, i n  some c a s e s  p a r a l l e l  t h e  f i n d ­
i n g s  from anim al l a b o r a t o r i e s  ve ry  c l o s e l y .  I  w i l l  have 
more t o  say ab o u t  t h i s  l a t e r .  I  e s p e c i a l l y  want to  t a k e  a 
moment l a t e r  t o  s t r e s s  what I  b e l i e v e  i s  a v e ry  im p o r ta n t  
p o i n t ,  namely, th e  n e c e s s i t y  o f  c o n f i r m a t io n  o f  e x p e r im e n ta l
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r e s u l t s .  T ha t i s ,  we must p roceed  v e ry  c a u t i o u s l y  u n t i l  
c o n t r o v e r s i a l  f in d i n g s  from a g iv e n  i n v e s t i g a t r o r ' s  l a b o r a ­
t o r y  a r e  a l s o  r e p o r te d  by a t  l e a s t  a n o th e r  s c i e n t i s t  u s in g  
t h e  same m ethodology. I  f e e l  we must have some i n d i c a t i o n  
o r  s t r o n g  t r e n d  s u g g e s t in g  t h a t  t h e r e  i s  c o m p a r a b i l i ty  be­
tween p ro c e s s e s  in  a n im a ls  and th e  i m p l i c a t i o n s  o f th e  p ro c ­
e s s  b e f o r e  we s t a r t  y e l l i n g  from th e  r o o f to p s ,  so t o  speak . 
T h e re f o re ,  I  have chosen  to  f o c u s  on th o se  t e a c h in g  p o in t s  
in  t h i s  l e c t u r e  which r e l a t e  to  th e  wqrk of a number o f  i n ­
v e s t i g a t o r s .  ih e n  t h e r e  i s  a q u e s t i o n ,  I  w i l l  c a l l  t h a t  to  
your a t t e n t i o n ,  ih e n  t h e r e  a r e  p a r a l l e l  d a ta  from d i r e c t  
and i n d i r e c t  e v id e n c e  g a th e re d  r e g a rd in g  humans, I  w i l l  c a l l  
t h a t  t o  your a t t e n t i o n .  A lthough summeries a r e  u n iq u e ly  
d i f f i c u l t  i n  such  a c o m p lic a te d  a r e a  a s  t h i s  w ith  r e s u l t s  
which a re  d i f f i c u l t  t o  d i g e s t ,  I  w i l l  t r y  t o  p u t  a hand le  on 
i t  a l l  f o r  you.
Now, a s  much a s  one m ight be i n c l i n e d  to  assume t h a t  i t  
i s  o b v io u s  what we mean when we s a y  "memory", l e t  me be sim ­
p l i s t i c  and go o v er  an exam ple. Host a d u l t s ,  e x c e p t  th o s e  
who a r e  s e n i l e ,  ( in c lu d in g  even c o l l e g e  p r o f e s s o r s , ) *  can 
r e p e a t  a s e r i e s  o f  seven  numbers 8 , 4 , 8 , 8 , 3 , 9 , 9  im m edia te ly  
a f t e r  t h e  s e r i e s  i s  r e a d .  I f ,  how ever, th e y  a r e  asked to  
r e p e a t  t h e s e  numbers l a t e r ,  most (« in c lu d in g  th e  c o l l e g e  
p r o f e s s o r s , ) 2 w i l l  f a i l ,  fts s im ple  and as  obv io u s  as t h i s  
exam ple may seem i t  s a y s  som ething  v e ry  im p o r ta n t  about th e  
p r o c e s s  o f  memory and th e  k in d s  o f  f u n c t io n s  i t  s e r v e s .  Ev­
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id e n c e  o f  th e  im p o rtan ce  p laced  on t h e  a b i l i t y  to  r e t a i n  
d i g i t s  and t h e  d i f f e r e n c e s  which e x i s t  i n  p e o p l e ' s  a b i l i t y  
to  make such  r e t e n t i o n  i s  found by a n a ly z in g  c u r r e n t  i n t e l ­
l i g e n c e  t e s t s .  Now, i t  i s  beyond th e  scope of t h i s  f i r s t  
segm ent o f  t h e  l e c t u r e  t o  go i n t o  th e  very i n t e r e s t i n g  th e o ­
r e t i c a l  and e m p i r i c a l  work on t h e  r e l a t i o n s h i p  between mem­
o ry  and i n t e l l i g e n c e  b u t ,  s u f f i c e  i t  t o  s a y ,  f o r  th e  p u r ­
poses  o f  my p o i n t ,  t h a t  memory span  may be an im p o r ta n t  
a s p e c t  o f  I .  Q.
So what have I  s a id ?  I  have used  a s im p le  example t o  
make th e  p o in t  t h a t  memory i s  a p r o c e s s .  However, one 
sh o u ld  n o t  be re a d y  t o  a c c e p t  t h e  n o t io n  t h a t  th e  word pr o c ­
e s s  i n  any way g iv e s  us some magic i n s i g h t  i n t o  th e  i n t r i ­
c a t e  c o m p le x i t i e s  o f  what t h a t  word s o  e a s i l y  encom passes.
As you w i l l  s e e  from th e  s t u d i e s  I  w i l l  c i t e ,  one must c a r e ­
f u l l y  work w ith  t h e  s u b t l e  a s p e c t s  o f  th e  p ro c e s s e s  in  o rd e r  
to  t e a s e  o u t  an u n d e r s ta n d in g  o f  t h e  r e l a t i o n s h i p s  which a r e  
in v o lv e d .
S t i l l  a n o th e r  problem  i s  th e  te rm in o lo g y  employed in  
th e  s tu d y  o f  memory which, l i k e  many o th e r  a r e a s  o f  s c i e n c e ,  
i s  un ique and h o ld s  l i t t l e  in  commmon with th e  ways in  which 
t h e  v o c a b u la ry  g e n e r a l ly  a p p l i e s .  F o r  exam ple, s o - c a l l e d  
" s t a g e s "  o f  memory a r e  o f t e n  d i s c u s s e d  in  th e  l i t e r a t u r e  o f  
t h e  b i o l o g i c a l  s c ie n c e s  a s  w e l l  a s  in  th e  p sy ch o lo g y  l i t e r a ­
t u r e .  These s t a g e s  have been r e f e r r e d  to  by a v a r i e t y  o f 
names— however, I  want you to  know t h a t  r e g a r d l e s s  o f th e  
te rm in o lo g y  employed, t h e  c o n c e p ts  a r e  b a s i c a l l y  th e  same.
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The f a c t  t h a t  memory i s  a p r o c e s s — t h a t  i s  th e  p o in t  I  want 
t o  make now— I d o n ' t  want t o  b e la b o r  t h a t .  L e t me co nc lude  
t h i s  p a r t  o f  my d i s c u s s io n  by s a y in g  t h a t  t h e  im p o r ta n t  
f a c t s  t o  fo l lo w  a r e  th o s e  which have t o  do w ith  th e  na t u r e  
o f  t h i s  p ro c e s s .  V ario u s  a s p e c t s  of t h i s  n a tu r e  w i l l  be 
p o in te d  o u t  in  th e  c o n te x t  of f i n d i n g s  from s p e c i f i c  s t u d i e s  
done i n  l a b o r a t o r i e s  on th e  E a s t  c o a s t  a s  w e l l  a s  i n  t h e  
l a b o r a t o r i e s  o f  ay c o l l e a g u e s .
à s  I  have s u g g e s te d ,  im p o r ta n t  a s p e c t s  o f  th e  p ro c e s s  
of memory a r e  " t e a s e d ” o u t under th e  h ig h ly  c o n t r o l l e d  con­
d i t i o n s  o f  th e  e x p e r im e n ta l  an im al l a b o r a t o r y .  Let me g iv e  
you an example o f  such  a s t r a t e g y ,  one ap p ro ach  would be t o  
i n t e r r u p t  t h e  memory p ro c e s s  a s  i t  b e g in s .  Now, i f  t h i s  i s  
done e x p e r im e n ta l ly ,  th e  s u b j e c t  p ro b ab ly  w i l l  n o t  remember 
what was underway a t  th e  t im e  o f  th e  i n t e r r u p t i o n .  You have 
p ro b a b ly  e x p e r ie n c e d  t h i s  many t im e s  y o u r s e lv e s .
At th e  A lb e r t  E i n s t e i n  S choo l o f  Medicine which i s  l o ­
c a te d  in  th e  s t a t e  o f  New York, a s c i e n t i s t  by th e  name of 
Dr. Murray J a r v i k  h as  d e v ise d  a p ro ced u re  f o r  c o n d u c t in g  
j u s t  such  an i n v e s t i g a t i o n .  His approach  i s  e s s e n t i a l l y  a 
" s t e p  down" p ro c e d u re  based  on th e  f a c t  t h a t  when a r a t  i s  
p la c e d  on a sm a ll  p la t fo rm  a few in c h e s  above th e  f l o o r ,  th e  
r a t  w i l l  s t e p  down onto  th e  f l o o r  w i th in  a few seco n d s .  Dr. 
J a r v i k  does  n o t  t e a c h  h i s  r a t s  t h i s  re sp o n s e  b u t  r a t h e r  i s  
u s in g  a re sp o n se  which o c c u rs  n a t u r a l l y  in  r a t s .  The memory 
o r  l e a r n i n g  which he i s  i n v e s t i g a t i n g  i s  r a t h e r  a m o d if ic a -
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t i e n  o f  t h a t  r e sp o n s e  on th e  b a s i s  o f  what th e  r a t  e x p e r i ­
en ces  d u r in g  a s e r i e s  o f  t r i a l s  in  which he s t e p s  down onto 
t h e  f l o o r .  Bhen th e  r a t  i s  p la c e d  on the  p la t fo rm  d u r in g  
each  t r i a l  he w i l l  s t e p  down a few se c o n d s .  The r a t  w i l l  do 
t h i s  c o n s i s t e n t l y ,  day a f t e r  day . Suppose t h a t  on one day 
t h e  f l o o r  i s  e l e c t r i f i e d ,  and s t e p p in g  o n to  i t  p ro d u c e s  a 
p a i n f u l  sh o c k .  When th e  r a t  i s  a f te rw a r d  p u t  back on th e  
p la t fo r m — even 24 h o u rs  l a t e r — i t  p ro b a b ly  w i l l  n o t  budge 
from t h e  p la t fo r m ,  b u t  w i l l  rem ain  t h e r e  u n t i l  th e  e x p e r i ­
m enter g e t s  t i r e d  and c a l l s  th e  e x p e r im e n t  q u i t s .  The r a t  
h a s  t h u s  d e m o n s tra te d  r e t e n t i o n ,  i . e . ,  memory f o r  t h a t  p a in ­
f u l  e x p e r i e n c e .  To c a r r y  th e  s tu d y  d e s ig n  a s t e p  f u r t h e r .  
Dr. J a r v i k  to o k  r a t s  t h a t  had le a r n e d  no t t o  s t e p  down on 
th e  e l e c t r i f i e d  f l o o r  and he p a s se d  a mild e l e c t r i c a l  c u r ­
r e n t  th ro u g h  t h e i r  b r a i n s .  The c u r r e n t  used  i s  n o t  s t r o n g  
enough t o  c a u se  i r r e p a r a b l e  harm t o  t h e  b r a in  c e l l s ,  b u t  i t  
d o es  r e s u l t  i n  a very  h ig h  l e v e l  o f  a c t i v a t i o n  o f  t h e  neu­
ro n s .  Of c o u r s e ,  t h e r e  a r e  many v a r i a t i o n s  used  i n  t h i s  
ty p e  o f  r e s e a r c h .  For exam ple , th e  i n t e r v a l  o f  t im e  between 
l e a r n i n g  t r i a l s  and th e  p a ssa g e  of t h e  d i s r u p t i v e  c u r r e n t  
a c r o s s  t h e  b r a i n  i s  an  im p o r ta n t  c o n s i d e r a t i o n  in  t h e  r e ­
s u l t s  o b se rv e d .
Some c o n c lu s io n s  can  be drawn from  t h i s  ty p e  o f  s tu d y .  
A d d i t io n a l  v a r i a t i o n s  on t h i s  d e s ig n  a r e  needed i n  o r d e r  to  
a d d r e s s  some o f  t h e  p r e s s in g  t h e o r e t i c a l  q u e s t i o n s .  Dr. 
J a r v i k  has done many o f  th e s e  e x p e r im e n ts  and h i s  f i n d i n g s  
have been a r e a l  c o n t r i b u t i o n .
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A d i f f e r e n t  ap p ro ach  i s  e v id e n c e d  in  th e  work of Dr. 
A g ran o ff .  He has  fo cu sed  on s t i l l  a n o th e r  a s p e c t  o f  t h e  
p ro c e s s  o f  memory. His s u b j e c t s  a r e  d i f f e r e n t — he uses  
g o l d f i s h — and h i s  r e s e a r c h  h y p o th e s i s  c o n c e rn s  t h e  c h e m ic a ls  
which a r e  in v o lv e d  i n  r e t e n t i o n .  In  a t y p i c a l  e x p e r im e n t ,  a 
f i s h  i s  p la c e d  in  one end o f  a sm a l l  r e c t a n g u l a r  ta n k  which 
i s  d iv id e d  i n t o  two h a lv e s  by a b a r r i e r  which e x te n d s  from 
t h e  bottom  of th e  ta n k  to  j u s t  below th e  s u r f a c e  o f  th e  
w a te r .  When a l i g h t  i s  tu rn e d  on, t h e  f i s h  must swim a c r o s s  
t h e  b a r r i e r  i n t o  t h e  o th e r  s id e  o f t h e  ta n k — w ith in  20 s e c ­
onds. O th e rw ise ,  he r e c e i v e s  an e l e c t r i c  sh o ck .  Now, t h i s  
t r a i n i n g  i s  c o n t in u e d  f o r  s e v e r a l  t r i a l s  u n t i l  th e  anim al 
u s u a l ly  l e a r n s  t o  swim q u ic k ly  t o  t h e  o th e r  s i d e  when th e  
l i g h t  i s  t u r n e d  on. G o ld f ish  l e a r n  t h e  sh o c k -a v o d ia n c e  t a s k  
q u i t e  e a s i l y  and th e y  remember i t  f o r  many d a y s .  Immedi­
a t e l y  b e f o r e ,  and i n  some e x p e r im e n t s ,  im m ed ia te ly  a f t e r  t h e  
t r a i n i n g ,  A g ran o ff  i n j e c t s  t h e  a n t i b i o t i c  purom ycin i n t o  th e  
g o l d f i s h ' s  b r a in .
How, t h e r e  have been o th e r  im p o r ta n t  s t u d i e s .  Dr. Hol- 
g e r  Hyden in  Sweden has co n d u c ted  e x p e r im e n ts  i n  which nor­
m ally  l e f t - h a n d e d  r a t s  have been  f o r c e d  t o  use t h e i r  r i g h t  
hand t o  g e t  fo o d .  D r. Hyden h as  s tu d i e d  t h e  e f f e c t s  of 
th e s e  e x p e r im e n ta l  m a n ip u la t io n s  on t h e  c h e m ic a ls  o f  t h e  
b r a in .  He has  conc luded  t h a t  t h e  n a tu r e  and p a t t e r n  of 
t h e s e  changes  c o n ta in  an im p r in t  o f  som eth ing  t h a t  has been 
p e rc e iv e d  and may become a p a r t  o f  memory.
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In  f a c t ,  some o f  my c o l l e a g u e s  have p ro v id ed  p r e l im i ­
n a ry  ev id e n c e  s u g g e s t in g  t h a t  a l e a r n e d  r e sp o n s e  can  be 
t r a n s f e r r e d  from one an im al t o  a n o th e r  by g iv in g  th e  un­
t r a i n e d  anim al b r a in  e x t r a c t  from th e  anim al t h a t  has 
le a r n e d  th e  r e sp o n s e .  (Now t h i s  p a r t i c u l a r  ex p e r im en t  and 
c o n c lu s io n  b r in g s  t o  mind a s t o r y  r e g a rd in g  one p o s s i b l e  
outcome o f  t h i s  work. Now, im a g in e ,  i f  you w i l l ,  an i n t e l ­
l e c t u a l  su p e rm a rk e t .  &n i n d i v i d u a l  walks up t o  t h e  meat 
c o u n te r  and r e q u e s t s  a pound of b r a i n s .  The g r o c e r  i n q u i r e s  
a s  to  th e  k ind  o f  b r a in s  he d e s i r e s .  B e l l ,  th e  cu s to m er  i n ­
d i c a t e s  t h a t  he j u s t  w ants  a pound o f  b r a in s ,  what k ind  have 
you g o t  a v a i l a b l e .  So th e  g ro c e r  s a y s  he has monkey b r a in s  
on s p e c i a l  f o r  $ 1 .69  a pound, he has some human b r a in s  a t  
$3 .49  a pound, and p r o f e s s o r s '  b r a in s  a t  $117.95  a pound, 
" B e l l " ,  t h e  cus tom er s a y s ,  "why t h i s  huge d i s c r e p a n c y  i n  
p r i c e  between human b r a i n s  and p r o f e s s o r  b r a i n s ? "  And th e  
g ro c e r  looked  a t  him and s a i d ,  "My d e a r  f e l lo w ,  DO TOO HEAL- 
IZE HOB MANY PHOFBSSOBS IT TAKES TO MAKE A POOHD OP BBAINSI” 
Now, i f  I  may r e t u r n ,  p e rh ap s  more d i r e c t l y  t o  th e  su b ­
j e c t ,  ) 3
Dr. James HcGaugh, who i s  a t  th e  U n iv e r s i ty  o f  C a l i f o r ­
n i a  a t  R iv e r s id e ,  has  done some very i n t e r e s t i n g  work i n  
t h i s  f i e l d .  In  one o f  h i s  most r e v e a l in g  e x p e r im e n ts .  Dr. 
McGaugh s tu d i e d  a number of g roups  o f mice from two d i f f e r ­
e n t  h e r e d i t a r y  backrounds  who were g iv en  th e  problem  of 
l e a r n i n g  a s im p le  maze. Im m ediate ly  a f t e r  th e  l e a r n in g  t r i ­
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a l s ,  some g ro u p s  were i n j e c t e d  w ith a d i f f e r e n t  dosage of >a 
d rug— from none t o  f i v e ,  10 and 20 m il l ig ra m s  p e r  k ilogram  
o f  w e ig h t .  There were some f a s c i n a t i n g  f in d i n g s  r e l a t e d  to  
t h e  numerous d i f f e r e n t  v a r i a b l e s  which were m an ipu la ted  in  
th e  r e s e a r c h .  However, on t h e  o th e r  hand, we know t h a t  we 
o f t e n  p lunge  i n t o  t h i s  t j p e  o f  s c i e n t i f i c  p u r s u i t  and we 
l e a r n  some h a rsh  l e s s o n s .  Where th e  f in d in g s  a t  f i r s t  seem 
l i k e  a r e a l  gold mine, th e y  t u r n  o u t  to  be a s h e s ,  a can o f  
worms. In  th e  c a s e  o f  th e  l a t t e r  s tu d y ,  i t  seems t h a t  th e  
t r e a tm e n t  s o l u t i o n  t h a t  was a t  f i r s t  b e n e f i c i a l ,  may a c t u ­
a l l y  become h a rm fu l  t o  l e a r n i n g .  Old Mother N a tu re ,  s h e ' s  
shown us once a g a in  t h a t  to o  much o f  a good t h i n g  i s  j u s t  
t h a t — to o  much. I n  o th e r  w ords, ( c o n t r a r y  to  a p o p u la r  c a r ­
t o o n , ) *  t h e r e  was even a l i m i t  to  th e  i n t e l l e c t u a l  power of 
a (hopped-up S o u th e rn  C a l i f o r n i a  Super)® Mouse.
Today we a l r e a d y  have s e v e r a l  d ru g s  to  h e lp  l e a r n i n g  
and memory in  a n im a ls .  However, i f  we look  a t  th e  work o f  
some s c i e n t i s t s  we s e e  t h a t  t h e s e  d ru g s  do n o t  j u s t  work one 
way on m earning o r  memory. They work on v a r io u s  a s p e c t s  and 
ty p e s  o f  memory. The h i s t o r i c a l  background of many of th e s e  
i n v e s t i g a t i o n s ,  w ith  an e v o lv in g  h y p o t h e t i c a l  farm ework, 
f u r t h e r  c o m p l ic a te s  th e  t a s k  of t r y i n g  to  i n t e r p r e t  th e  r e ­
s u l t s .  You s e e ,  we a re  n o t d e a l in g  with a s im p le  p ro c e s s  
h e r e .  R a th e r ,  t h e  p ro c e s s  i s  e x tre m e ly  com plex. What I  am 
t r y i n g  t o  s ay  i s  t h a t  u n l e s s  some m e th o d o lo g ic a l  f law  i s  
d i s c o v e re d  in  th e  p r e v io u s  r e s e a r c h  p a r t i c u l a r l y  i n  th o s e
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s t u d i e s  i n  which t h e  r e s e a r c h e r  r e p o r t e d  n e g a t iv e  f i n d i n g s — 
- i t  seems t h a t  f u r t h e r  i n v e s t i g a t i o n  with r e g a rd  t o  poiyma- 
c r o i o l e c u l a r  a g g r e g a t io n s  sh o u ld  be d i r e c t e d  t o  m icro a s ­
p e c t s  o f  t h e  c e l l  and i t s  membrane, I  w i l l  have more t o  say  
about t h i s ,  by t h e  way, l a t e r  i n  t h e  p r e s e n t a t i o n ,  I  f e e l  
t h a t  t h e  dozen o r  so  y e a r s  t h a t  we have  under  ou r  b e l t  can 
s e rv e  a s  t h e  b a s i s  f o r  some very  d e f i n i t i v e  s ta t e m e n t s  ab o u t  
t h e  d i r e c t i o n s  we sh o u ld  ta k e  i n  th e  f u tu r e  and th e  p r i o r i ­
t i e s  which sh o u ld  be  s e t .  T h is ,  l e t  us f a c e  i t ,  i s  n o t a 
s im p le  t a s k .
B u t, l e t  me s h a r e  w ith  you f o r  a moment some o f  t h e  
f r u s t r a t i o n s  o f  a c o l le a g u e  o f  mine who s p e n t  f o u r  decades  
s tu d y in g  memory p r o c e s s e s  th ro u g h  th e  e x p e r im e n ta l  i n d u c t io n  
o f  l e s i o n s  i n  t h e  b r a i n s  o f  l a b o r a t o r y  a n im a ls .  P r im a r i l y ,  
th e s e  were r a t s .  I n  an a t te m p t  to  l o c a t e  th e  s i t e s  of mem­
ory  s t o r a g e ,  he s e l e c t i v e l y  c u t  b r a in  t i s s u e  i n  l i v e  a n im a ls  
every  way p o s s i b l e ,  fie d e s t ro y e d  a r e a s  around s u sp e c te d  
memory s i t e s  a s  w e l l  as  d e s t r o y e d  memory s i t e s  w hile  l e a v in g  
su r ro u n d in g  a r e a s  i n t a c t .  The r e s u l t s  were n o t  v e ry  c o n c lu ­
s iv e ;  i n  f a c t ,  th e y  were d o w n r ig h t  c o n fu s in g ,  one m ight 
even co n c lu d e  from t h i s  t h a t  memory i s  r e a l l y  n o t  p o s s i b l e .  
S e r i o u s l y ,  how ever, we know i t  i s .  I n  f a c t ,  t h e  i ro n y  of i t  
a l l  i s  t h a t  we a r e  u s in g  t h i s  i l l u s i v e  p ro c e s s  a t  th e  very  
moment we a r e  t h i n k i n g  a b o u t  i t .  P e rh a p s ,  a s  some a n c ie n t  
p h i lo s o p h e r s  may have th o u g h t ,  our minds d o n ' t  want t o  r e ­
v e a l  t h e i r  in n e r -m o s t  s e c r e t s .
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From a p u r e ly  m ech an ica l  p o in t  o f  view , memory can be 
th o u g h t  o f  a s  a p h y s i c a l  change . Although th e  q u e s t io n  may, 
a t  f i r s t ,  sound a b s u rd ,  l e t  me ask w hether o r  n o t  windows 
have memories. Does a window remember th e  t im e s  d u r in g  th e  
y e a r  when d e c o r a t i o n s  a r e  p la c e d  on i t ?  W ell, t h e r e  a r e  
some r e s i d u a l  t a p e  m arkings on a window a f t e r  you ta p e  a pa­
p e r  pumpkin on i t .  However, t h e s e  a r e  removed w ith  t im e ,  
w ith  a r a z o r b l a d e ,  o r  t h e  wind o r  r a i n  i f  th e  m arkings a re  
on th e  o u t s i d e .  Haybe t h a t ' s  memory— i t  j u s t  i s n ' t  perma­
n e n t  memory. Does a window remember i t  when a rock  i s  
throw n th ro u g h  i t — o r  a b a s e b a l l ?  How a b o u t  t h e  t im e  when 
Johnny th rew  a b a s e b a l l  th ro u g h  th e  k i t c h e n  window. Now 
t h e r e  i s  a memory— a memory f o r  a l l  o f  us i n c lu d in g  maybe 
even th e  window. C e r t a i n l y  a perm anent change r e s u l t e d  in  
th e  window a s  a r e s u l t  o f  t h a t  e x p e r ie n c e .  Maybe t h i s  kind 
of s t r u c t u r a l  change i s  a n a lo g o u s  t o  memory. I  r e a l l y  d o n ' t  
know— i t ' s  j u s t  an i d e a — a th o u g h t  I  wanted to  s h a re  w ith  
you . I  th o u g h t  t h a t  maybe s a y s  som eth ing  a b o u t  how memory 
works. What do you t h i n k ?
I t  i s  im p o r ta n t  t h a t  c o r r e l a t e s  o f  some o f  t h e s e  f i n d ­
in g s  be r e p o r t e d  from some o f th e s e  s t u d i e s  o f  o t h e r  an im a ls  
and a l s o  from s t u d i e s  o f  humans. I  have a te n d e n c y  t o  be­
come somewhat co ncerned  when a l l  o f  t h e  e v id e n c e  i s  from r a t  
s t u d i e s .  R a ts  a r e  ( c u te  l i t t l e  d e v i l s  but th e y  a r e ) *  j u s t  
r a t s .  I  am p a r t i c u l a r l y  concerned  when f in d i n g s  from r a t  
s t u d i e s  d o n ' t  a g r e e .  I am even more concerned  when r e s u l t s
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w ith  r a t s  seem t o  d i f f e r  a c c o rd in g  t o  the  t h e o r e t i c a l  p o s i ­
t i o n  o f  th e  r e s e a r c h e r .  A number o f  w r i t e r s  have t a l k e d  
a b o u t  t h i s  e x p e c ta n c e  o r  e x p e r im e n te r  b ia s  e f f e c t .  B u t,  an ­
yway, maybe i t ' s  j u s t  t h a t  o u r  r a t s  on th e  E a s t  C oas t a r e  
d i f f e r e n t  from r a t s  in  C a l i f o r n i a .  However, I  am rem inded 
o f  t h e  p r a c t i c e  i n  some l a b o r a t o r i e s  o f  e l i m i n a t i n g  from an 
e x p e r im e n t  t h o s e  r a t s  t h a t  d o n ' t  p e rfo rm  p r o p e r ly .  (You 
know what I  mean? H e l l ,  I  s e e  some of you a r e  s m i l in g .  Some 
o f you do .)  H e l l ,  what do you th in k ?  Hhat do you do w ith  
one r a t  o f  30 in  an  e x p e r im e n t  who i n s i s t s  on a lw ays  t u r n i n g  
l e f t  i n  a maze? He keep s  go ing  l e f t  when a l l  t h e  r e i n f o r ­
c e r s  say  go r i g h t .  (Go r i g h t ,  young man, go r i g h t . ) *  H e l l ,  
som etim es you p ic k  him up by th e  t a i l  and whack him on th e  
s i d e  o f  t h e  t e s t  s t a n d  (sen d in g  him t o  t h a t  g r e a t  maze in  
t h e  sk y ,  where t h o s e  l e f t  hand t u r n s  a r e  p e r m i s s i b l e . ) ’
So much f o r  th o se  k in d s  of in d iv id u a l  d i f f e r e n c e s .  You 
know t h a t  may be why we have G e s t a l t  r a t s  some p la c e s  and 
S k in n e r ia n  r a t s  in  o th e r  p l a c e s .  Have you co n s id e red  t h a t  
we may be s e l e c t i v e l y  b ree d in g  r a t s  who le a r n  acco rd ing  to  
t h e  p re v a le n t  t h e o r e t i c a l  p o s i t io n  of a given u n iv e r s i t y ?  
(Now, t h e r e ' s  a th o u g h t . ) l o
There has been a d d i t i o n a l  work, much a d d i t i o n a l  work. 
Work conducted by Dr. Bernard A granoff a t  th e  U n iv e rs i ty  of 
Michigan M edical School s u p p o r t s  th e  h y p o th es is  t h a t  th e  
s y n th e s i s  o f  new b r a in  p r o te in  i s  c r u c i a l  f o r  th e  e s t a b l i s h ­
ment o f  a lo n g -te rm  memory p ro c e s s .  Sow he a rgu es  t h a t  i f
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we c o u ld  p re v e n t  t h e  fo rm a tio n  of new p r o te in s  in  th e  b r a i n ,  
th e n  a l th o u g h  th e  s h o r t - t e r m  e l e c t r o - c h e m i c a l  memory p ro c e s s  
i s  n o t  i n t e r f e r e d  w ith ,  th e  lo n g - te rm  memory p ro c e s s  co u ld  
nev er  become e s t a b l i s h e d .
What c o n c lu s io n s  can we draw? Do a l l  th e s e  r e s u l t s  
mean t h a t  we w i l l  soon be a b le  t o  s u b s t i t u t e  a pharm acopoeia 
o f  d rugs  f o r  o u r  v a r io u s  s c h o o l s '  en r ich m en t and in n o v a t iv e  
e d u c a t io n a l  program s, t h a t  most e d u c a to r s  w i l l  soon be t e c h ­
n o l o g i c a l l y  unemployed o r  th e y  w i l l  have to  tu r n  in  t h e i r  
sch o o l  m a s t e r ' s  gown f o r  a p h a r m a c i s t ' s  j a c k e t ?  (No, no , do 
n o t l i v e  in  f e a r , ) * »  The answer i s  no . As th e  B erke ley  ex­
p e r im e n ts  on t h e  i n f lu e n c e  o f  e d u c a t io n  and t r a i n i n g  on 
b r a in  anatomy and c h e m is try  s u g g e s t ,  j u s t  th e  o p p o s i t e .
How, w ith  r e g a rd  t o  t h i s ,  I  w i l l  have much more to  say  dur­
in g  s u b se q u e n t  l e c t u r e s  produced in  t h i s  advanc ing  s e r i e s  by 
th e  Advancing S c ience  S e r i e s  on Hemory,
But— f o r  a moment— l e t  me make i t  c l e a r  t h a t  we have 
made a s t a r t  h e re .  We have done some p r e t t y  im p re s s iv e  
t h in g s  in  o u r  an im al l a b o r a t o r i e s .  Given t h i s  s t a r t ,  we 
need to  go on w ith  an i n t e n s i v e  f u r t h e r  program o f  r e ­
s e a r c h — w ith  a n im a ls  and w ith  c h i l d r e n — which seek s  to  s p e l l  
o u t  t h e  f u r t h e r  co m p lex ity  between c h e m ic a ls  and memory. Of 
c o u r s e ,  we need some more government money. However, i t  i s  
a good in v e s tm e n t .  An u n d e rs ta n d in g  o f  th e s e  i n t e r r e l a t i o n ­
s h ip s ,  I  f e e l ,  can  pay o f f  handsom ely . C e r t a i n l y ,  we need 
n o t  w a i t  f o r  t h e  f u t u r e .  The f u t u r e  i s  now. We know enough
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r i g h t  nos t o  g e t  s t a r t e d .  The b io -c h e m is t  and th e  t e a c h e r  
o f  t h e  f u t u r e  w i l l  combine t h e i r  t e c h n o lo g ie s  f o r  th e  ed u ca­
t i o n  and i n t e l l e c t u a l  developm ent o f  th e  c h i l d .  Tommy needs 
a b i t  more im m ediate  memory so  we g iv e  him a s t i m u l a t o r ;
J a c k  cou ld  do w ith  a ch em ica l a t t e n t i o n - s p a n  s t r e t c h e r ;  Ra­
c h e l  need s  a a n t i c h o l i n e s t e r a s e  to  slow  down h e re  m enta l 
p ro c e s s ;  Joan  needs  some puromycin— sh e  remembers to o  many 
d e t a i l s  and she g e t s  l o s t .
S u re ,  ou r  d a t a  have come from g o ld f i s h  and r a t s  and ro ­
d e n ts  and even  worms. B ut, i s  anyone so c e r t a i n  t h a t  th e  
c h e m is t ry  o f  th e  b r a i n  o f  say  a r a t ,  which a f t e r  a l l  i s  a 
f a i r l y  complex mammal, i s  so d i f f e r e n t  from t h a t  o f  a  b r a i n  
o f  a human b e in g ,  t h a t  he d a re  n e g l e c t  t h i s  c h a l le n g e  o r  
even gamble when th e  s t a k e s  a r e  so h ig h ,  i e  have so  much to  
g a in .
Think ab o u t  i t .  (Do i t .  Think a b o u t  i t . )  (Pause)
Thank you.
Appendix D 
V id eo tap e  E v a lu a t io n  Form
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V ideo tape  E v a lu a t io n  Form
The e f f e c t i v e n e s s  o f  th e  c la s s ro o m  t e a c h e r  i n  communi­
c a t i n g  h i s  c o u r se  c o n te n t  i s  im p o r ta n t  to  bo th  h im s e l f  and 
h i s  s t u d e n t s .  T h is  e f f e c t i v e n e s s  i s  a f u n c t io n  of a number 
o f  v a r i a b l e s ,  and among th e s e  i s  " t e a c h in g  s t y l e " .  Video­
t a p e  s im u l a t i o n s  o f  t e a c h in g  s t y l e s  have been produced to  
i n v e s t i g a t e  s e v e r a l  com ponents o f  te a c h in g  s t y l e :  to n e  of 
v o ic e ,  mannerisms and f r i e n d l i n e s s .  Before t h e s e  v id e o ta p e s  
can  b e  used  f o r  r e s e a r c h  p u rp o se s ,  however, th e  r e s e a r c h e r  
needs t o  know how th e  t e a c h in g  s t y l e s  a re  p e rc e iv e d  by th e  
v ie w e r .  You w i l l  be shown fo u r  r e c o r d in g s .  A f te r  each  r e ­
c o r d in g ,  you w i l l  be asked  to  r a t e  t h e  t e a c h e r  u s in g  a s i x -  
i te m  q u e s t i o n n a i r e .  Each i te m  w i l l  be r a t e d  on a f i v e - p o i n t  
s c a l e .
P l e a s e  r a t e  th e  f i r s t  v id e o ta p e  r e c o rd in g  u s in g  t h e  
e v a l u a t i o n  form on S h ee t I ;  r a t e  th e  second r e c o r d in g  on 
s h e e t  I I ;  t h e  t h i r d  on S h e e t  I I I ;  th e  f o u r th  on S h e e t  IV.
P le a s e  t a k e  your t im e  and c o n s id e r  each  i te m  on t h e  
e v a l u a t i o n  form s b e f o re  you re sp o n d  t o  i t .
Thank you f o r  your t im e  and your c o n s id e r a t i o n  in  th e  
e v a l u a t i o n  o f  th e s e  v id e o ta p e  r e c o r d in g s .
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Sheet I
LECTORSB EVALO&TIOH; Below you w i l l  f in d  a s e r i e s  o f  s t a t e ­
ments ab o u t  th e  l e c t u r e r  in  th e  v id e o ta p e  you have j u s t  
s e e n .  P l e a s e  r e a d  each s ta t e m e n t  c a r e f u l l y ,  and resp o n d  to  
each  u s in g  th e  fo l lo w in g  s c a l e :
SA -  I  s t r o n g l y  a g r e e w ith  th e  s ta te m e n t .
A -  I  a g re e  w ith  t h e  s t a t e m e n t .
M -  N e u t r a l , I  n e th e r  a g re e  n o r  d i s a g r e e  .
D -  I  d i s a g r e e  w ith th e  s ta t e m e n t .
SD -  I  s t r o n g l y  d i s a g r e e  w ith  t h e  s ta t e m e n t .
I n d i c a t e  yo u r  r e s p o n s e  t o  each  s ta t e m e n t  by c i r c l i n g  th e  
c o r re s p o n d in g  code t o  t h e  l e f t  o f  th e  s ta t e m e n t  number.
THE LECTORES
SA A N D SD 1. E x h ib i te d  d i s t r a c t i n g  m annerism s.
SA A N D SD 2. Spoke in  a monotone.
SA A H D SD 3. Has e n t h u s i a s t i c  a b o u t  th e  s u b j e c t ,
SA A N D SD 4. Has a s e n se  o f  humor.
SA A N D SD 5 . Was i n t e r e s t e d  in  h i s  v ie w e r s .
SA A a D SD 6 . Hade l e a r n i n g  e n jo y a b le .
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Sheet  I I
LECTgRSa 27JLOATION; Below you w i l l  f in d  a s e r i e s  o f  s t a t e ­
ments ab o u t  th e  l e c t u r e r  i n  th e  v id e o ta p e  you have j u s t  
s e e n .  P le a s e  r e a d  each s ta t e m e n t  c a r e f u l l y ,  and respond  to  
each  u s in g  th e  fo l lo w in g  s c a l e :
S& -  I  s t r o n g l y  a g re e  w ith  th e  s ta t e m e n t .
A -  I  a g re e  w ith  t h e  s ta t e m e n t .
H -  N e u t r a l .  I  n e th e r  a g re e  n o r  d i s a g r e e  ,
D •» I  d i s a g r e e  w ith  t h e  s ta te m e n t .
SD -  I  s t r o n g l y  d i s a g r e e  w ith  t h e  s t a t e m e n t .
I n d i c a t e  your r e s p o n s e  to  each  s ta te m e n t  by c i r c l i n g  t h e  
c o r re s p o n d in g  code t o  t h e  l e f t  o f  th e  s ta te m e n t  number.
THE LECTURER
SA A N D SD 1. E x h ib i te d  d i s t r a c t i n g  m annerism s.
SA A N D SD 2. Spoke i n  a monotone.
SA A N D SD 3. Was e n t h u s i a s t i c  a b o u t  th e  s u b je c t .
SA A N D SD h. Has a se n se  o f  humor.
SA A N D SD 5. Was i n t e r e s t e d  i n  h i s  v ie w e rs .
SA A 5 D SD 6. Bade l e a r n in g  e n jo y a b le .
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Shee t  I I I
LSCTOBSR EYALO&TIOH; Below you w i l l  f in d  a s e r i e s  o f  s t a t e ­
ments ab o u t  th e  l e c t u r e r  in  th e  v id e o ta p e  you have j u s t  
s e e n .  P l e a s e  re a d  each s ta t e m e n t  c a r e f u l l y ,  and resp o n d  to  
e a c h  u s in g  th e  fo l lo w in g  s c a l e :
SA -  I  s t r o n g l y  a g re e  w ith  t h e  s ta te m e n t .
A -  I  a g re e  w ith  th e  s t a t e m e n t .
H -  N e u t r a l , I  n e th e r  a g re e  n o r  d i s a g r e e  .
D -  I  d i s a g r e e  w ith  t h e  s ta t e m e n t ,
SD -  I  s t r o n g l y  d i s a g r e e  w ith  th e  s t a t e m e n t .
I n d i c a t e  your re sp o n s e  t o  each  s ta te m e n t  by c i r c l i n g  th e  
c o r re s p o n d in g  code t o  t h e  l e f t  o f  th e  s ta te m e n t  number.
THE LECIOEEfi
SA A N D SD 1. E x h ib i te d  d i s t r a c t i n g  m annerism s.
SA A N D SD 2. Spoke in  a monotone.
SA A N D SD 3. Has e n t h u s i a s t i c  a b o u t  th e  s u b j e c t .
SA A N D SD 4. Has a se n se  o f  humor.
SA A N D SD 5. Has i n t e r e s t e d  i n  h i s  v ie w e rs .
S i A S D SD 6. Hade le a rn in g  e n jo y a b le .
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Shee t  17
LECTDHER EYALOftTION; Below you w i l l  f in d  a s e r i e s  o f  s t a t e ­
m ents ab o u t  th e  l e c t u r e r  i n  th e  v id e o ta p e  you have j u s t  
s e e n .  P le a s e  re a d  each s ta t e m e n t  c a r e f u l l y ,  and resp o n d  to  
each  u s in g  th e  fo l lo w in g  s c a l e :
SA -  I  s t r o n g l y  a g r e e  w ith  t h e  s ta t e m e n t .
A -  I  a g re e  w ith  t h e  s t a t e m e n t .
S -  N e u t r a l , I  n e t h e r  a g re e  n o r  d i s a g r e e  .
Û -  I  d i s a g r e e  w ith  t h e  s t a t e m e n t .
SD -  I  s t r o n g l y  d i s a g r e e  w ith  t h e  s t a t e m e n t .
I n d i c a t e  yo u r  r e sp o n s e  t o  each  s ta t e m e n t  by c i r c l i n g  t h e  
c o r re s p o n d in g  code to  t h e  l e f t  o f  th e  s ta te m e n t  number.
THE LECTOHEH
SA A N 0 SD 1. E x h ib i te d  d i s t r a c t i n g  m annerism s.
SA A N 0 SD 2. Spoke i n  a m onotone.
SA A N D SD 3. Has e n t h u s i a s t i c  a b o u t  t h e  s u b j e c t .
SA A N D SD 4 . Has a s e n se  o f  humor.
SA A H D SD 5, Was i n t e r e s t e d  i n  h i s  v ie w e rs .
SA A H D SD 6. Hade l e a r n i n g  e n jo y a b le .
Appendix 2 
E v a lu a t io n  Q u e s t io n n a ir e
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s t u d e n t  Feedback Form 134
PABT I .  DIHECTIOSS; P l e a s e  do n o t  w r i te  your name anywhere 
on t h i s  q u e s t i o n n a i r e .  Be w ant you t o  f e e l  f r e e  to  
re sp o n d  h o n e s t ly  and f r a n k l y .  However, f o r  s t a t i s ­
t i c a l  p u rp o se s  we need t o  know a few th i n g s  abou t 
you. These d a ta  w i l l  be  a n a ly z e d  on a group b a s i s .
1. Bhat i s  your age ( in  y e a r s ) ?
2 . Bhat i s  your s e x ?  F e m a l e  Male
3. C i r c l e  t h e  h ig h e s t  number o f  y e a r s  you have com­
p le t e d  d u r in g  your s c h o o l in g .
9 1Ô 11 12 13 14 15 16 17 18 19 20
High s c h o o l  C o lle g e  P o s t  g r a d u a te
4 .  Hark th e  one c a te g o r y  which b e s t  r e p r e s e n t s  your 
o v e r a l l  u n d e rg ra d u a te  GPA (4 .0  = A).
 3 .6  to  4 . 0 _____2 .6  to  3 .0
 3 .1  t o  3 .5   1 .0  to  2 .5
5 .  B r i t e  your academ ic m ajo r  i n  th e  sp ace  p ro v id e d .
L e c tu re  t o p i c :  The B io c h e m is try  o f  Memory.
Be a r e  i n t e r e s t e d  i n  what you t h i n k  ab o u t  t h e  l e c t u r e  t o p i c .  
P l e a s e  answ er t h e  q u e s t i o n s  below . P la c e  an X above t h e  one 
answ er to  each  q u e s t io n  which b e s t  r e p r e s e n t s  how you f e e l .
6 .  How much do you th in k  you know ab o u t  t h i s  t o p i c ?
A g r e a t  Q u ite  Some L i t t l e  Nothing 
d e a l  a b i t
7 .  I f  you to o k  an i n t r o d u c t o r y  c o u rse  on th e  t o p i c ,  
what g ra d e  would you e x p e c t?
A B C D
8 . How i n t e r e s t e d  a r e  you i n  t h i s  to p i c ?
Extrem ely Very Somewhat No I n t e r e s t  Annoyed 
I n t e r e s t e d  I n t e r e s t e d  I n t e r e s t e d  At A l l  By I t
STOP: PLEASE DO HOT GO TO PAGE 2 UNTIL TOLD TO DO SO.
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PART I I ,  LBCTORER E7AL0ATI0N. DIRECTIONS: Below yoa w i l l
f i n d  a s e r i e s  o f  s ta t e m e n t s  abou t t h e  l e c t u r e r  in  
th e  v id e o ta p e  you j u s t  saw. P le a se  re a d  each  s t a t e ­
ment c a r e f u l l y ,  and resp o n d  t o  each u s in g  t h e  f o l ­
lowing s c a l e :
E -  E x c e p t io n a l  perfo rm ance  
7 -  yerv  good p erfo rm ance  
G -  Good perfo rm ance
Ï  -  Weak perfo rm ance
I  -  Improvement de f i n i t e l y  needed
I n d i c a t e  your r e s p o n s e  t o  each  s ta te m e n t  by c i r c l i n g  t h e
c o r re s p o n d in g  cods to  th e  l e f t  of th e  s ta te m e n t  num­
b e r .
THE LECTURER:
E 7 G i  I  1. Spoke u n d e r s ta n d a b ly .
E 7 G R I  2 .  Knew i f  s tu d e n t s  u n d ers to o d  him,
E 7 G a I  3 , Showed an i n t e r e s t  i n  s tu d e n t s ,
E 7 G H I  h .  I n c r e a s e d  your a p p r e c i a t i o n  f o r  th e  s u b j e c t .
E 7 G I  I  5 , In  g e n e r a l ,  t a u g h t  e f f e c t i v e l y .
E 7 6 a I  6 . Gave s e v e r a l  exam ples t o  e x p la in  complex
i d e a s .
E 7 G a I  7 . Knew h i s  s u b j e c t  m a t t e r ,
PART I I .  LECTOREB EVALOATION fCONTINDED): BeloW you w i l l  
f in d  a n o th e r  s e r i e s  o f  s ta t e m e n t s  a b o u t  th e  l e c t u r e r  i n  th e  
v id e o ta p e  you j u s t  saw. P le a s e  read  each s ta t e m e n t  c a r e ­
f u l l y ,  and respond  to  each  u s in g  th e  fo l lo w in g  s c a l e :
SA -  I  s t r o n g l y  a g re e  w ith  th e  s ta te m e n t .
A -  I  a g r e e  w ith  th e  s ta t e m e n t .
H -  N e u t r a l , I  n e th e r  a g re e  n o r  d i s a g r e e  .
D -  I  d i s a g r e e  w ith  th e  s ta te m e n t .
SD -  I  s t r o n g l y  d i s a g r e e  w ith  t h e  s ta t e m e n t .
I n d i c a t e  yo u r  r e sp o n s e  t o  each  s ta t e m e n t  by c i r c l i n g  t h e  
c o r re s p o n d in g  code t o  t h e  l e f t  o f  th e  s ta te m e n t  number.
THE LECTURER 
SA A N D SD 8. S t r e s s e d  im p o r ta n t  m a t e r i a l ,
SA A S D SD 9, i a s  a s  e f f e c t i v e  l e c t u r e r .
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SA A N D SD 10. Has a good s e n se  o f  humor.
SA A N D SD 11. O rgan ized  and p re s e n te d  s u b j e c t  m a t te r
w e l l .
SA A N D SD 12. I n s p i r e d  c o n f id e n c e  in  h i s  knowledge of
t h e  s u b j e c t .
SA A N D SD 13. Broadened my i n t e r e s t  in  th e  s u b j e c t .
SA A N D SD 14. E x p la in ed  th e  s u b j e c t  c l e a r l y .
SA A N D SD 15. I n c r e a s e d  my knowledge o f th e  s u b j e c t .
SA A N D SD 16. S t im u la te d  my t h i n k i n g .
SA A N D SD 17. Has e n t h u s i a s t i c  a b o u t  t h e  s u b j e c t .
SA A N D SD 18. Hade l e a r n i n g  e n jo y a b le .
SA A N D SD 19. O ften l e f t  me c o n fu se d .
STOP! PLEASE DO NOT GO TO PAGE 4 DNTIL TOLD TO DO SO.
ap p en d ix  F 
T e s t  I n s t ru m e n t
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THE BIOCHEMISTHY OF HEMOEY
DIRECTIONS: T h is  i s  a q u iz  0 7 e r  t h e  l e c t u r e  on th e  Biochem­
i s t r y  o f Memory. P le a s e  answ er t h e  q u e s t io n s  t o  t h e  b e s t  o f  
yo u r  a b i l i t y .  No one i s  e x p e c te d  to  g e t  a l l  an sw ers  c o r ­
r e c t .  I f  you a r e  i n  doub t a b o u t  th e  answer to  a q u e s t io n ,
th e n  g u e s s .
P l e a s e  p la c e  your answ ers  on th e  c o m p u te r -s c o re d  answer 
s h e e t  which has been p ro v id e d .  P l e a s e  do n o t  mark on th e  
t e s t  fo rm . The numbers ru n n in g  s c r o s s  th e  page on your an­
sw er s h e e t  c o r re s p o n d s  t o  t h e  i t e m s  op your t e s t  form . I n ­
d i c a t e  your c h o ic e  f o r  each  i te m  i n  t h e  fo l lo w in g  manner.
I f  your c h o ic e  t o  I te m  30 i s  t h e  f i r s t  of th e  f i v e  a v a i l a b l e  
c h o ic e s ,  mark **&** a s  shown.
30. I B C D E
i l l  r e s p o n s e s  on t h e  answ er s h e e t  must be made u s in g  a pen­
c i l .  P l e a s e  choose  th e  one b e s t  an sw er  f o r  each  i te m .
1. A ccording t o  th e  th e o ry  p r e s e n te d  i n  th e  l e c t u r e ,  
im m ed ite ly  a f t e r  e v e ry  l e a r n i n g  t r i a l  o r  e x p e r ie n c e
Â. a perm anent change in  th e  b r a i n  t i s s u e  oc­
c u r s .
B. a tem p o ra ry  e l e c t r o c h e m ic a l  p ro c e s s  i s  e s t a b ­
l i s h e d  i n  t h e  b r a i n .
C. new b r a in  c e l l s  a r e  g e n e ra te d .
D. no o b s e rv a b le  change i n  th e  b r a i n  i s  ex­
p e c t e d .
2 . The two s t a g e s  i n  th e  tw o - s ta g e  p r o c e s s  o f  t h e o r y  o f  
l e a r n i n g  a r e
i .  i n p u t  and o u t p u t .
B. s h o r t  te rm  memory and long term  memory.
C. encod ing  and d e c o d in g .
D. p r o c e s s in g  and s t o r a g e .
3 .  The tw o - s ta g e  p r o c e s s  th e o r y  s t a t e s  t h a t
A. t h e  p r o d u c t io n  o f  new p r o t e in s  and th e  in d u c ­
t i o n  o f  h ig h e r  e n s y m a tic  a c t i v i t y  l e v e l s  in  
t h e  b r a in  h e lp s  e x p l a i n  s h o r t  term  memory.
B. no p h y s i o l o g i c a l  o r  ch em ica l ch an g es  o c c u r  in  
t h e  b r a in  u n t i l  long  a f t e r  e v e ry  l e a r n i n g  
t r i a l  o r  e x p e r i e n c e .
C. an e l e c t r o c h e m i c a l  p ro c e s s  which t r i g g e r s  a 
s e r i e s  o f  e v e n t s  in  t h e  b r a in  h e lp s  e x p la in  
s h o r t  term  memory.
D. s h o r t  and lo n g  term memory a r e  n o t  accoun ted  
f o r  by th e  tw o - s ta g e  th e o ry  a t  a l l .
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4 . Humans c an  r e t a i n  knowledge o f  an e v e n t  i n  s h o r t  
te rm  memory f o r  p e r io d s :
&. up t o  a few m in u te s .
B. up t o  a h a l f  h o u r .
C. v a ry in g  from 15 m in u te s  to  a h a l f  hour de­
p end ing  on a g e .
D. v a ry in g  from 5 m in u tes  to  15 m in u te s  depend­
in g  on s e x .
5 .  a c c o rd in g  t o  t h e  tw o - s ta g e  p r o c e s s  th e o ry  o f  memory
a. long term  memory i s  independen t of sh o r t  term
memory.
B. d i s r u p t i o n  o f  s h o r t  te rm  memory m ild ly  i n h i b ­
i t s  th e  e s ta b l i s h m e n t  o f  lo n g  term  memory.
C. d i s r u p t i o n  o f  s h o r t  te rm  memory p re v e n ts  th e  
e s t a b l i s h m e n t  o f  long  term memory.
D. d i s r u p t i o n  o f  lo n g  te rm  memory a l s o  d i s r u p t s  
s h o r t  te rm  memory.
6 .  Dr. J a r v i k  p a s se d  a m ild  e l e c t r i c  c u r r e n t  a c r o s s  th e  
b r a i n  o f  a r a t  im m ed ia te ly  fo l lo w in g  a l e a r n in g
e v e n t  w ith  t h e  r e s u l t  t h a t
a .  t h e  long te rm  memory p ro c e s s e s  o f  th e  r a t  
were d e s t r o y e d .
B. th e  r a t ' s  memory was i n  no way a f f e c t e d .
C. t h e  s h o r t  term  memory p ro c e ss  o f  th e  r a t  was 
i n t e r r u p t e d .
D. t h e  s h o r t  term  memory a b i l i t y  o f  th e  r a t  was 
f a c i l i t a t e d .
7o When Dr. J a r v i k  p a s se d  a m ild  e l e c t r i c  c u r r e n t
a c r o s s  t h e  b r a i n  o f  th e  r a t  f o l lo w in g  a long  i n t e r ­
v a l  s i n c e  t h e  l e a r n i n g  e v e n t :
A. t h e  r a t ' s  memory f o r  t h e  e v e n t  was f a c i l i ­
t a t e d .
B. t h e  r a t ' s  memory f o r  t h e  e v e n t  was i n h i b i t e d .
C. t h e  r a t ' s  memory f o r  t h e  e v e n t  was u n a f­
f e c t e d .
D. t h e  r a t  e x h i b i t e d  a h ig h  l e v e l  o f  em o tio n a l  
b e h a v io r s .
8 .  The term  " r e t r o g r a d e  am nesia"  means
A. i n a b i l i t y  t o  r e c a l l  e v e n ts  even though th e y  
a r e  s t i l l  s t o r e d  in  memory.
B. perm anent l o s s  o f  memory f o r  e a r l y  e v e n ts  in  
o n e ' s  l i f e .
C. l o s s  o f  memory f o r  s p e c i f i c  t r a u m a t i c  e v e n ts  
from o n e ’ s  p a s t .
D. h y p n o s is  induced  memory l o s s .
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9 . R e tro g ra d e  am nesia a p p e a rs  t o  be t h e  r e s u l t  of
A. d i s r u p t i o n  o f  s h o r t  te rm  memory.
B. d i s r u p t i o n  o f  long  te rm  memory.
C. d i s r u p t i o n  o f  g l i a l  c e l l  p ro d u c t io n .
D. d e t e r i o r a t i o n  o f  s y n a p t i c  n odes .
10. i h i c h  of t h e  fo l lo w in g  s ta t e m e n t s  b e s t  summ arizes 
o b s e r v a t io n s  fo l lo w in g  a c c i d e n t a l  human i n j u r y  as 
th e y  p e r t a i n  to  t h e  tw o - s ta g e  p ro c e ss  th e o ry ?
A. gaps i n  memory fo l lo w in g  tem p o ra ry  l o s s  o f  
c o n s c io u s n e s s  in  humans can n o t  be e x p la in e d  
by th e  tw o - s ta g e  p r o c e s s  th e o r y .
B. well-known e f f e c t s  o f  a c c i d e n t a l  human i n j u r y  
p a r a l l e l  an im al f i n d i n g s .
C. t h e r e  i s  no r e l a t i o n s h i p  b e c a u se  l o s s  o f  con­
s c io u s n e s s  d o e s  no t o c c u r  in  humans w ith o u t 
perm anent damage t o  b r a i n  t i s s u e .
D. s h o r t  term  memory l o s s  in  humans can be ex­
p l a in e d  b u t  n o t  perm anent l o s s .
11. Long te rm  memory a p p e a r s  t o  be a r e s u l t  o f
A. t h e  p ro d u c t io n  o f  new p r o t e in s  and th e  in d u c ­
t i o n  o f  h ig h e r  en z y m a tic  a c t i v i t y .
B. th e  p ro d u c t io n  o f  n e u ro n a l  DBA and th e  en su ­
in g  in d u c t io n  o f  h ig h e r  en zy m atic  a c t i v i t y .
C. t h e  s to r a g e  of e l e c t r i c a l  r e p r e s e n t a t i o n  o f  
e v e n ts  in  a form s i m i l a r  t o  morse code.
D. a h o lo g ra p h ic  r e p r e s e n t a t i o n  o f  e v e n ts  which 
i s  s t o r e d  and r e c a l l e d  e l e c t r i c a l l y .
12. Dr. A g ra n o ff ,  working w ith  g o l d f i s h ,  h e ld  t h e  hy­
p o th e s i s  t h a t
A. t h e  p ro d u c t io n  o f  new g l i a  c e l l s  i s  r e q u i r e d  
f o r  t h e  e s t a b l i s h m e n t  o f  lo n g  term  memory.
B. p r e v e n t in g  th e  fo rm a t io n  o f  new p r o t e i n s  in  
t h e  b r a i n  h a s  no m easurab le  e f f e c t .
C. t h e  s y s t h e s i s  of new b r a in  p r o t e i n s  i s  c r u ­
c i a l  f o r  th e  e s t a b l i s h m e n t  o f  long  term mem­
o ry .
D. th e  s y s t h e s i s  o f  new b r a in  p r o t e i n s  i s  c r u ­
c i a l  f o r  th e  e s t a b l i s h m e n t  o f  bo th  s h o r t  and 
lo n g  term  memory.
13. Dr. A granoff  found t h a t  t h e  a n t i b i o t i c  puromycin
A. improved s h o r t  term  memory.
B. improved lo n g  te rm  memory.
C. i n t e r f e r e d  w ith  th e  developm ent o f  long term 
memory.
D. i n t e r f e r e d  w ith  th e  developm ent o f s h o r t  term 
memory.
E. none o f  t h e  above a r e  a c c u r a te  s ta t e m e n t s .
141
14. A g ran o ff ‘ s  p o s i t i o n  s a s  based  on f in d i n g s  i n  which 
i n j e c t i o n  o f  p u ro ay c in  i n t o  t h e  g o l d f i s h ' s  b r a in :
A. allow ed le a rn in g  of a shock avoidance t a s k  
b u t r e s u l te d  in  f o r g e t t in g  a day or so l a t e r .
B. p re v e n te d  im m ediate memory of a p r e v io u s ly  
l e a r n e d  t a s k  b u t  r e s u l t e d  i n  r e c a l l  o f  t h a t  
t a s k  a day o r  so l a t e r .
C. p re v e n te d  im m ediate  and long term  memory f o r  
a  t a s k .
0. f a c i l i t a t e d  s h o r t  term  memory when sm all
d o se s  ( l e s s  th an  10 m il l ig ra m s)  were i n j e c t e d  
b u t  i n h i b i t e d  s h o r t  te rm  memory i n  l a r g e r  
d o se s .
15. A granoff found t h a t  i n j e c t i o n  of puromycin one hour 
o r  more a f t e r  l e a r n i n g :
A. produced a d e c re a se  in  long term  memory.
3 .  produced an i n c r e a s e  i n  long term  memory.
C. had no e f f e c t  on long  term memory.
D. produced a s m a l l  i n c r e a s e  i n  s h o r t  term  mem­
o ry .
16. The r e s e a r c h  f in d i n g s  o f  A granoff  have i n d i c a t e d  
t h a t
A. lo n g  term  memory w i l l  fo llo w  im m ediate  memory 
and r e s e a r c h e r s  c a n n o t  i n t e r f e r e  w ith  t h i s  
n a t u r a l  p ro c e s s  once i t  has been i n i t i a t e d .
B. im m ediate  and lo n g  te rm  memory c o n n o t  be d i s ­
t i n g u i s h e d  from each  o th e r .
C. a l l  f o r g e t t i n g  i s  a f u n c t io n  o f  a f a i l u r e  in  
th e  long te rm  memory phase o f  i n t e l l e c t u a l  
p r o c e s s in g .
D. t h e  fo rm a t io n  o f  lo n g  term memory can  be a r ­
t i f i c i a l l y  s to p p e d .
17. The r e s u l t s  o f  e x p e r im e n ts  i n  which g o l d f i s h  were 
i n j e c t e d  i n  t h e  b r a i n  w ith  a ch em ica l  t h a t  i n h i b i t s  
fo rm a t io n  of new p r o t e i n ,  show t h a t
A. p r o t e in  i s  n o t  in v o lv e d  in  th e  c r e a t i o n  of 
memory.
B. p r o t e i n  i s  in v o lv e d  in  th e  c r e a t i o n  o f  mem­
o r y .
C. p r o t e i n  i s  in v o lv e d  in  th e  fo rm a t io n  of long  
te rm  memory.
D. p r o t e i n  i s  in v o lv e d  in  th e  c r e a t i o n  o f  s h o r t  
te rm  memory.
